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General Formula of this invention 



y -Cfc-So )(cj:y S**iSXhf PBS 5Sfc£«k -t 
Claims 

i] 

-ma© 



optical isomer of spiro cyclic compound , which is displayed 
by (In Formula, definition of each signal is as stated in 
specification . ) or acceptable salt on pharmaceutical has high 
affinity in the;al 7 nicotine receiver , because of this, the 
dementia (for example Alzeheimer&apos;s disease ), can 
offer schizophrenia , cognitive dysfunction or other treatment 
drug etc. 



[Claim (s )] 
[Claim 1 ] 

General Formula (I ) 
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(CH 2 )m^(CH 2 )n 
N 



-Ar 



( I ) 



(itcK x it. mmm^s mmtttz\t-cn 2 - 
r 1 ii> frmffitttzimmm 1-4 <dtju 

mli.2*fcld;3$-*-ro n tt.l 
2 ^^"To Ar I*. S&SSWL-C^Tt, 

Ar #\ m&»£WLT^Ttcfc^mJl5r3§j£ 
3] 

r' AOKflJS^-efcy. 

mfc£tfn7^*l::2-e&y, 

Ar #\ 0t^& 1-4 fl)7;^+V, /\PV>fcck 

fcliJt&of:: 1-3 IKDS&S^LT^TtJ; 
I* 2-1-7?)l; 

isi-sfciim^ofc i~3 mnwtmtt 



(In Formula, oxygen atom , sulfur atom or 
-CH<sub>2</sub>- it shows X. Y shows oxygen atom or 
sulfur atom child. R<sup>K/sup> shows alkyl of hydrogen 
atom or carbon number 1-4. m shows 2 or 3 . n shows 1 or 2 . 
Ar shows phenyl group which optionally substituted ring 
possesses substituent of thegood aromatic heterocycle 
residue , optionally substituted ring good bicyclic 
hydrocarbon residue or one or more . ) 

optical isomer of spiro cyclic compound , which is displayed 
by or acceptable salt . on the pharmaceutical 

[Claim 2 ] 

R<sup>l</sup>, with hydrogen atom , 
m, with 2, at same time 

Ar, optionally substituted ring is phenyl group which good 
monocyclic aromatic heterocycle residue , optionally 
substituted ring possesses the substituent of good bicyclic 
aromatic heterocycle residue , optionally substituted ring good 
naphthyl group , or one or more , 

Claims 

optical isomer of spiro cyclic compound , which is stated in 1 
or acceptable salt . on pharmaceutical 

[Claim 3 ] 

X and Y , together with oxygen atom , 
R<sup>l</sup>, with hydrogen atom , 
m and n , together with 2, 

Ar, is chosen from alkoxy , halogen of carbon number 1-4 
and alkyl of the carbon number 1-4, same or optionally 
substituted ring 1 - 3 it differs good 2 -naphthyl ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good benzo 
[b ] thiophene -5-yl ; 
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/\ny>fcJ:tftt*tt i~4 <D7)\,*JlfriMl£ 
m-t.tz\tWs.r>tz 1-3 fll<7>m&S£;f? 
LTl^TtcfcU^>V , [b]^7>-5-'r;U; 

/\ny>fc«ktf ffiUft i~4 a>7ju*;ufrbili* 
*t<6, n-*fcl*JW:-3fc 1-3 flOWJfctt&ft 

yfccti;^*^ i~4©/\P7ji/*ju^e>aii*L 
n-*fci*jiftofc i~3 srom&s^WL 

/\Py>fc«fctfK*» l~4<D7;M^frbjItl£ 

n-*fci*jw:ofc i~3 m<r)m.&&tt 

/\n?yt$&xf8L38SL i~4<D7;Mp;ufrbSl£ 
PI-**:!***?*: 1-3 fl0B££$*r 

j \of>ti kit mm®. 1-4 <D7/U*;ufrbSI;£ 

n-*fci*jKi:ofc i~3 mnmrng-ZG 

LT^TtcfcU 2,3-vtKP-l,4-^>V r v^^rV 

/\P^>fcckt>*^IS l~4(D7;MrJUfrbK 
H-*fcl*Hftofc 1-3 moWMM-tt 

LTlvti,^ 2,3-vtKP^>y[b]^>-5--T 
[If #11 4] 

x y #\ fticnnre^-efcy, 

^l/;ft*LM*11iftaii:Lr/\Py>. 1-4 
J:tJt75/;U^6aii*L-BlRl-*fcttJI<i:* 1-3 

(2) 

(R)-3 f -(2-^^;U)XtfP[l-71ftfS/^P[2.2.2] 
(4) 

(R)-3 , -(^>V[b]5 1 7|-^x>-2--r;U)Xt 0 P[l-7 

tPe^p^.^^^^'-^+i-i/u^- 



It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good benzo 
[b ] furan -5-yl ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or phenyl group ; which possesses substituent 1 - 3 it 
differs 

It is chosen from alkyl , acyl , cyano of halogen , carbon 
number 1-4 and haloalkyl of carbon number l~4,same or 
optionally substituted ring 1 - 3 it differs good 2 -thienyl 
group ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good benzo 
[b ] thiophene -2- yl ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good 1 and 
3 -benzo dioxolane -5-yl ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good 2 and 
3 -dihydro -1,4- benzo dioxine -6-yl ; or 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good 2 and 
3 -dihydro benzo [b ] furan -5-yl 

So optical isomer of spiro cyclic compound , which is stated 
in Claims 1 which is or the acceptable salt . on pharmaceutical 

[Claim 4] 

X and Y , together with oxygen atom , 
m and n , together with 2, 

Ar, has identical or different 1-3 which is chosen from 
alkoxy , cyano and acyl of alkyl , carbon number 1-4 of 
halogen , carbon number 1-4 as thienyl , naphthyl , benzo [b ] 
thiophenyl ; or substituent , it is a phenyl , thienyl , naphthyl 
or benzo [b ] thiophenyl , optical isomer of spiro cyclic 
compound , which is stated in the Claims 1 or 2 or acceptable 
salt . on pharmaceutical 

[Claim 5 ] 
(2) 

(R ) - 3 &apos; - (2 -naphthyl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ], 

(4) 

(R ) - 3 &apos; - (benzo [b ] thiophene -2- yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
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2' (13)(R)-3' -(^/[b^ty^S-J 

;U)XL°P[l-T^e'v?P[2.2.2]?|-£<$'>-3 ) 5'-;>|- 
*+rV'Jv>-2' 

(18) 

(R)-3'-(2-^ 1 ^--'U)Xt°P[l-7-9 i b:v^P [2.2.2] 
7f-?S>-3,5' -^-^7Uv>-2' 

(21) 

(R)-3 ' -(5-> ^;i/-2-^x - ;U)7. fc° P [ i -T+ftf V 
<7P[2.2.2]^<7^>-3,5' V>-2' 

(22) 

(R)-3'-(5-xf;i/-2-fxr;L-)Xt°o[l-7fl:y 

^P[2.2.2]7)-^^>-3,5' -**+rV'Jv>-2' 

(38) 

(R^'^-^PP^-^x-jU^ePtl-T+Plfv 
^P[2.2.2]*?$>-3,5' -7J-Jr-9-7'J V>-2' 

>]. 

(39) 

(R)-3'-(5-:?P^-2-^X-;i,)XlfP[l-7tfev 
?P[2.2.2]*>>*>-3,5' -**-y-7'Jv>-2' 

>]> 
(45) 

(R)-3'-(5-7-tr^;U-2-5 1 X- J /U)7.t 0 P[l-7-y i e 
V^P[2.2.2]*<^>-3,5' -*^+rl/'Jv>-2' 
>]. 

(46) 

(R)-3^5-vTy-2-^x~;U)X!fP[l-71fl£v 
?P[2.2.2]*<7$>-3,5' -7t-^-9-7'Jv>-2' 

>]* 

(61) 

(R^'^-^^-'U^xX^^ePtl-T-tfe'v^P 
[2.2.2]*^>-3,5' -^-y-yj V>-2' 

(69) 

(R)-3^3/l-vWU?ix;u)xeP[l-7ifev 

?p[2.2.2]*^>-3,5' -^-^-y-7'jv>-2' 
>]. 

(77) 

(R)-3'-(l,3-K>7^dFV^>-5-'r;U)Xt 0 P[l- 

T^£v^p[2.2.2]*^>-3,5'-^^yuv 

>-2'-*>], 
(79) 



-2&apos; -on ], (13) (R ) - 3 &apos; - (benzo [b ] thiophene 
-5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ], 

(18) 

(R ) - 3 &apos; - (2 -thienyl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ], 

(21) 

(R ) - 3 &apos; - (5 -methyl -2- thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], 

(22) 

(R ) - 3 &apos; - (5 -ethyl -2- thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], 

(38) 

(R ) - 3 &apos; - (5 -chloro -2- thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], 



(39) 

(R ) - 3 &apos; - (5 -bromo -2- thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], 



(45) 

(R ) - 3 &apos; - (5 -acetyl -2- thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], 

(46) 

(R ) - 3 &apos; - (5 -cyano -2- thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], 



(61) 

(R ) - 3 &apos; - (4 -methylphenyl ) spiro [1 -azabicyclo [2.2 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], 

(69) 

(R ) - 3 &apos; - (3 and 4 -dimethylphenyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(77) 

(R ) - 3 &apos; - (1 and 3 -benzo dioxolane -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(79) 
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(R)-3 ' -(2,3- V t KP - 1 A-^l/WiT*^ >-6-<< 
(132) 

(R)-3'-(5-(hU^;U^P>5 1 ^)5 1 ^-^i>-2-< 
^)7.eP[l-T1flf*><7P[2.2.2]^-^>-3,5'-^- 
^-y-yji?>-2'-^->], 

(133) 

(R)-3'-(2,3-vtKP^>y[b]7^>-5-'(;U)Xtf 
P[l-T-9 i e'v<7P[2.2.2]^-^^>-3,5 , -^+)-7 
'Jv>-2' 

(135) 

(R)-3X*>^t°P7>-5-^;U)*lfP[10 7 1fl£ 
e/^P[2.2.2]+^^>-3,5' -^"^r-y-^'J V>-2' 
>], (137)(R)-3' -(2-/^;U^>V [b]7^>-5-'( 
;U)Xt°P[l-7-y i ev^P[2.2.2]^-^>-3 ) 5'-^- 
*+>"7'Jv>-2' 

(139) 

(R)-3'-(2-^PP^>l/[b]77>-5-'T;U)Xt 0 P[l 
-T-lflf5/^P[2.2.2]^4r>-3,5 , -+*-9- % y i J5? 
>-2'-*>], 

(140) 

(R)-3'-(2-?'P^>*/[bp7>-5-'0U)Xt o P[l 

>-2'-^>], 
(141) 

(R)-3'-(2-^)l^>V[b]^ty^>-5-^J^)X\£ 
a[l-T- t f£i'<7n[2.2.2]t<7$>-3,5'-**W 
Uv>-2'-^->], 

(142) 

(R)-3'-(2-X^JU/<>V , [b]^7|-^x>-5-'l';i.)X 
tfP[l-7-y s lfi/^P[2.2.2]^-^>-3,5 , -^-4r-^ 
7'Jv>-2'-^->], 

(143) 

(R)-3' -(2-^P P'<>7[b]^"7x>-5-'Ol/)7.lf 
P[l-7^tfi/^P[2.2.2]^^>-3 ) 5 , -^-y-y 
'Jv>-2'-*>], 

(144) 

(R)-3'-(2-^P ; E^>7[b]^7x>-5-'l';U)Xt: 
P[l-7+( i e'v^P[2.2.2]^-<7'Si>-3,5'-^^7 
Uv>-2'-*>], 

(196) 



(R ) - 3 &apos; - (2 and 3 -dihydro -1,4- benzo dioxine -6-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(132) 

(R ) - 3 &apos; - (5 - (trifluoromethyl ) thiophene -2- yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(133) 

(R ) - 3 &apos; - (2 and 3 -dihydro benzo [b ] fiiran -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(135) 

(R ) - 3 &apos; - (benzo [b ] furan -5-yl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], 
(137) (R ) - 3 &apos; - (2 -methyl benzo [b ] furan -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(139) 

(R ) - 3 &apos; - (2 -chloro benzo [b ] furan -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(140) 

(R ) - 3 &apos; - (2 -bromo benzo [b ] furan -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(141) 

(R ) - 3 &apos; - (2 -methyl benzo [b ] thiophene -5-yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on], 

(142) 

(R ) - 3 &apos; - (2 -ethyl benzo [b ] thiophene -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(143) 

(R ) - 3 &apos; - (2 -chloro benzo [b ] thiophene -5-yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(144) 

(R ) - 3 &apos; - (2 -bromo benzo [b ] thiophene -5-yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(196) 
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(R)-3'-(6-^K*v±7^U>-2-<^)Xt 0 P[l-7 
^ev^P[2.2.2]*-^>-3,5'-**^'Jv>- 

2' 

(208) 

(R)-3' -(2-yjita^yJ[b]^ty^>-5-^)i) 

Xt°P[l-7¥tfv?P[2.2.2];i-^>-3,5' -**r 
th/Uv^-2' 

(209) 

(R)-3'-(3->^ 1 >'U / <> , /[b]^^-7x>-5-'l'^)Xt 0 
P[l-T-tfev^P[2.2.2]^^>-3,5'-^-+-tl-y 
■Ji?>-2' 

(210) 

(R)-3'-(3-X5 1 ;U'<> , /[b]^^-3'i>-5--r;U)X 
t°P[l-7^e'v?P[22.2]*^>-3,5'-;i-*-tl- 

[If #H 6] 



[If #31 8] 

!f#(Dt5Bl 

1 2 ffim<7)XL 0 D^b£^ ^<7>ft^ 

[If #^9] 
lf#G)|Bffl 

1 2 I2«0Xt°Pii^^^ 



Jittl*£f::l**<7)[l 



m*m io] 



(R ) - 3 &apos; - (6 -methoxy naphthalene -2- yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(208) 

(R ) - 3 &apos; - (2 -fluoro benzo [b ] thiophene -5-yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(209) 

(R ) - 3 &apos; - (3 -methyl benzo [b ] thiophene -5-yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], and 

(210) 

(R ) - 3 &apos; - (3 -ethyl benzo [b ] thiophene -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] 

spiro cyclic compound , which is chosen from group which 
consists of, states in Claims 1 or acceptable salt . on 
pharmaceutical 

[Claim 6 ] 

Claims 

optical isomer of spiro cyclic compound , which is stated in 1 
or 2 or acceptable salt on the pharmaceutical and 
pharmaceutical . which contains acceptable additive on 
pharmaceutical 

[Claim 7 ] 

Claims 

optical isomer of spiro cyclic compound , which is stated in 1 
or 2 or acceptable salt on the pharmaceutical and 
pharmaceutical composition . which contains acceptable 
additive on pharmaceutical 

[Claim 8 ] 

Claims 

optical isomer of spiro cyclic compound , which is stated in 1 
or 2 or acceptable salt on the pharmaceutical is contained, 
the;al 7 nicotine receptor agonist or the;al 7 nicotine receiver 
portion activator . 

[Claim 9 ] 

Claims 

cognitive dysfunction improvement medicine which contains 
optical isomer of spiro cyclic compound , which is stated in 1 
or 2 or acceptable salt on pharmaceutical . 

[Claim 10] 
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[MM li] 
12] 

-*a(i7) 



(CH 2 )mi 




Claims 

antidementia drug . which contains optical isomer of spiro 
cyclic compound , which is stated in 1 or 2 or acceptable salt 
on pharmaceutical 

[Claim 11 ] 

Claims 

schizophrenia preventitive or treatment drug . which contains 
optical isomer of spiro cyclic compound , which isstated in 1 
or 2 or acceptable salt on pharmaceutical 

[Claim 12 ] 

General Formula (17) 



{17} 



(a^QI±,#£L&lVb\*fcl*Jf57>(BH3)£*-r o ml*. 2£fcte3£*-f„ nli, 1 ttzteZttt » R1 



(In Formula, Q does not exist, or shows borane (BH3 ).m shows 2 or 3 . n shows 1 or 2 . Rl shows hydrogen atom or 
carbon number 1 to 4 alkyl . ) 



l::«fcya*ft*fc£*£,-tt5t<18) Ar-NHCOOT (18) 



compound which is displayed by, General Formula (18) Ar- NHCOOT 
(18) 



( 



<seq> 



In Formula, as for T, carbon number 1 to 4 alkyl group 



Shimesu 



It does. 



) 

tZs -»SC(19) 



phenyl group which possesses substituent of good bicyclic 
hydrocarbon residue or one or more isshown. 

) 

It designates that it reacts with compound which is displayed 
by asfeature, General Formula (19) 
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(CH 2 )m(CH 2 )n 
N 



N — Ar 



(19) 



(it*, m nu R 1 ti&XS Ar Itms&tm^Xfo 

m*m 13] 

-fl§3C(19a) 




(CH 2 )m{^H 2 )n 

N 



(In Formula, n, m, Q, R<sup>K/sup> and Ar description 
above and aresynonymous. ) 

manufacturing method . of compound which is displayed by 
[Claim 13 ] 

General Formula (19 a) 



N — Ar 



(19a) 



(ittKml;fc,2£fcl*3£jF:-fo nliaSfcl* 

2 £^-r<, r 1 i*. 7mmtttz\tmm$k i~4 



(In Formula, m shows 2 or 3 . n shows 1 or 2 . 
R<sup>l</sup> shows alkyl of hydrogen atom or carbon 
number 1-4. Ar shows phenyl group which optionally 
substituted ring possesses substituent of thegood aromatic 
heterocycle residue , optionally substituted ring good bicyclic 
hydrocarbon residue or one or more . ) 

compound which is displayed by it attaches on deviation from 
borane reaction and designates thing as feature, general 
formula (3) 
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<CH 2 )m(CH 2 )n 



N— Ar 



(3) 



(it^.n.m.R 1 fccfcl/ Ar Itms&tm^X'fo 

So) 

Specification 

•S)o 

11 m<D-^y^Zf(a2-9 t$£XfP2A)tf^Z 
fttl^CTrends in Pharmacological Sciences, 
12:34-40,1991;Progress in Neurobiology,53:199 
-237,1997)o 

Hrtlc(* % ±lC2Ma>-y-^-f^(ar4/32i:af 
7)A<#a-r*ZtA<«ie>*tTL^^. <*4j3 2 - 

yzL-ybO^ntV^V—tLXs on -=iT 

+atttt*(cfci+*-a5 t >a**Kof4i82 - 

A^PbtlTL^§(Brain Research Reviews,26:19 
8-216,1998;Trends in Neurosciences,22:555-56 
l,1999;Molecular Neurobiology,20:l-16,1999) o 



(In Formula, n, m, R<sup>l</sup> and Ar description above 
and aresynonymous. ) 

manufacturing method . of compound which is displayed by 
[Description of the Invention ] 

technological field this invention regards novel compound in 
order to offer useful pharmaceutical to disorder of central 
nervous system . 

background technology 

As for nicotine receiver , it is known, that subtype exists 
many, topresently, 1 1 subtype (;al 2-9 and;be 2-4) are done 
identification at least, (TrendsinPharmacologicalSciences, 
12:34-40, 1991;Progress in Organic Coating Neurobiology, 
53:199-237, 1997 ). 

nicotine receiver exists as pentamer of these subtype , forms 
ion channel , it isknown that calcium ion etc is adopted to 
intracellular . 

It is known inside brain that subtype (;al 4;be 2 and;al 7) of 2 
kinds existsmainly, as for the;al 7 nicotine receiver , it is 
formed, but as for the;al 4;be 2 nicotine receiver , as hetero 
oligomer of the;al 4 subunit and the;be 2 subunit , as homo 
oligomer of the;al 7 subunit . 

In addition, these subtype (;al 4;be 2 nicotine receiver and;al 7 
nicotine receiver ) distribution have made broad site (Such as 
cerebral cortex , hippocampus ) inside brain . 

As for nicotine receiver (;al 4;be 2 nicotine receiver and;al 7 
nicotine receiver ) in central nervous system , it is known that 
it has participatedin various physiological function such as 
formation and compensation of occurrence &differentiation, 
learning and storage of nerve (Brainresearch Reviews, 
26:198-216, 1998;TrendsinNeurosciences, 22:555-561, 
1999;MolecularNeurobiology, 20:1- 16, 1999 ). 
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S0*SfcLrL^ZtA<*n6*trL^(Trends in 
Pharmacological Sciences,20:92-98,1997;Annu 
al Reviews of Neuroscience 22:443-485,1999; 
Molecular Neurobiology, 20: l-16,1999)o 

ZcLTl^^i:A^PC>tlTl^(Trends in Pharm 
acological Sciences,22:555-561,1999;Molecular 
Neurobiology ,20: 1-16,1 999) 0 

. 7;u % ;>/WT-#iB#©*lttBa>* 

-=i^>g§H*(c*4£2 ^^S^ttfccfctf 

a 7 -u^s^roaoW^A^^tiT 

^(Journal of Neurochemistry,46:288-293,198 
6;Alzheimer' s Disease Reviews,3:20-27,1998; 
Alzheimer' s Disease Reviews,3:28-34,1998) 0 

ItS Of 7 - =l^>g^C7) mRNA IE® 
#0 'J >/ ^icfeltS ol 1 Z3f>a§«:(D mR 
NAO)«tittSLrMlCiiJlPLrL^*ZtA<« 
^£;ft,Tl ^(Alzheimer' s Research,3:29-36,19 
97) 0 

*fc* 7;u % >/ Wv— JiJ6#a)36ai-*Jlt* or 

7 — =l?>S$ftG> mRNA <7)m^\ IE?ji*©SS 
!<D or 7 -n^i/g^ttl-fcltS mRNA CDftt 

1*5 (Molecular Brain Research,66:94-103,199 

a4)©mRNA<D«te. jE?|f#©IBt7JU % y/W 
^— S(Dft#<DBt©IMIlc*ttB«)&*t&3^ 

^-momm\^^xmw^m^mtzLx^ 

^h*BAa©tOft*B*tffll^fctttllcte 

eh J&^££ftTl ^(Annuals of Neurology,42: 
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As for nicotine receiver which exists in front synapse , it is 
known that the important role is carried out at time of 
discharging various neurotransmitter (Such as acetyl choline , 
dopamine , glutamic 

acid )(TrendsinPharmacologicalSciences, 20:92-98, 
1997;Annual Review of Immunology (0732 - 0582) 
ewsofNeuroscience22:443-485, 
1999;MolecularNeurobiology, 20:1- 16, 1999 ). 

In addition, as for nicotine receiver which exists in rear 
synapse , it isknown that important role is carried out in 
choline neurotransmission 
(TrendsinPharmacologicalSciences, 22:555-561 , 
1999;MolecularNeurobiology, 20:1- 16, 1999 ). 

On one hand, as for acetyl choline system with one of 
principal neurotransmitter of central nervous system , it is 
known, that important role is carried out in theadjustment of 
nerve activity of cerebral cortex and hippocampus , possibility 
whichhas participated in disease of various central nervous 
system disease is pointed out. 

With cerebral cortex and hippocampus of autopsy brain of for 
example Alzeheimer&apos;s disease patient , decreases 
ofquantity of nicotine receiver (;al 4;be 2 nicotine receiver 
and;al 7 nicotine receiver ) are reported even in acetyl choline 
system, (Journal of Nutrition (ISSN 0022-3166, CODEN 
JONUA ) eurochemistry, 46:288-293, 
1986;Alzheimer*sDiseaseReviews, 3:20-27, 
1998;Alzheimer*sDiseaseReviews, 3:28-34, 1998 ). 

Furthermore, quantity of mRNA of the;al 7 nicotine receiver 
in lymphocyte of Alzeheimer&apos;s disease patient , it is 
reported that it has increased significantly bycomparison with 
quantity of mRNA of the;al 7 nicotine receiver in the 
lymphocyte of normal person (Alzheimer *sresearch , 3:29-36, 
1997). 

In addition, quantity of mRNA of the;al 7 nicotine receiver in 
hippocampus of Alzeheimer&apos;s disease patient , it is 
reported that it has increased significantly bycomparison with 
quantity of mRNA in the;al 7 nicotine receiver of the 
hippocampus of normal person (Journal of Molecular Biology 
(0022 - 2836, JMOBAK ) rainresearch , 66:94-103 , 1999 ). 

At time of this reporting, as for quantity of mRNA ofother 
subtype (;al 3 and;al 4), in brain of normal person and 
between the brain of patient of Alzeheimer&apos;s disease as 
for difference from fact thatit is not recognized, the;al 7 
nicotine receiver , it is suggested that important role is carried 
out in disease of Alzeheimer&apos;s disease . 

It is reported that, neurotoxicity nicotine through the;al 7 
nicotine receiver , isimproved with amyloid ;be peptide at 
time of testing which uses the primary culture of rat cerebral 
cortex , (AnnualsofNeurology, 42:159-163, 1997 ). 



Page 13 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



WO2001066546A1 



159-1 63, 1997) 0 

-momm. &&iMz%mm£Lx<Dttm%m 

<7)|ltI^;±g£tlTl^(Harvard Reviews of 
Psychiatry ,2: 179-192,1994;Schizophrenia Bullet 
in,22:43 1 -445 , 1 996;Schizophrenia Bulletin,24: 1 
89-202,1 998 ;Trends in Neurosciences,22:555-5 
61,1999)o 

on -ziTy%®fo$itfM'J>LXi^ 

ZtA^^ftTl^tSchizophrenia Bulletin,2 
2:43 1-445, 1 996;Schizophrenia Bulletin,24: 1 89-2 
02,1998;Neuro Report,10:1779-1782,1999) o 

fiW*#K#ift#T*«&&h.* sensory gat 

ing ammttfs -3^>o>fi#ir«fcor*#-r5 
^-Lxi^mtm^tixi^o 

(Dmm\zmt>^x^^mwm^t^7i^ 

■So 

Lri^«filtt^*fi<ae**lTt^(Harvard 
Reviews of Psychiatry,3:24 1-253, 1996; America 
n Journal of Psychiatry, 148: 1301-1 308,199 l;Ar 
chives of General Psychiatry,52:998- 1007, 199 
5)o 

oil -zi^^S^CD^ifi^li, Ws1rt7.fr 

*tt»»Sft#TJJl6H*liE«(llttj£tt. It 
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With amyloid ;be peptide there is a oxidative stress theory 
with radical reaction as the one of mechanism of 
neurotoxicity , stimulus of nicotine receiver is 
suggested,possibility which adjusts oxidative stress of 
intracellular . 

Therefore, the;al 7 nicotine receiver it is thought that 
possibility which hasrelated to site of action as cause of 
disease , or treatment drug of Alzeheimer&apos;s disease is 
high. 

Relation between other , schizophrenia patient and the;al 7 
nicotine receiver is observed, (HarvardReviewsofPsychiatry, 
2:179-192, 1994;SchizophreniaBulletin, 22:431-445, 
1996;SchizophreniaBulletin, 24: 1 89-202, 
1998;TrendsinNeurosciences, 22:555-561, 1999 ). 

In addition it is reported that quantity of;al of autopsy brain 
(Such as hippocampus and front scalp quality ) of 
schizophrenia patient 7 nicotine receiver has decreased, 
(SchizophreniaBulletin, 22:431-445, 

1996;SchizophreniaBulletin, 24:189-202, 1998;NeuroReport, 
10:1779-1782,1999 ). 

In addition, abnormality of sensorygating which is observed 
with schizophrenia patient ,improves with dosage of nicotine , 
furthermore it is reported thatthe;al 7 nicotine receiver has 
participated in this phenomenon . 

Therefore, it is thought that possibility where the;al 7 nicotine 
receiver hasrelated to cause of disease of schizophrenia is 
high. 

By way, mechanism of disease of schizophrenia is not clear 
atpresent. hypothesis where neurotransmission system of 
glutamic acid which is a one of the excitatory amino acid has 
decreased is lectured widely , (HarvardReviewsofPsychiatry, 
3:241-253, 1996;American Journal of Pathology (0002 - 
9440, AJPAA ) urnalofPsychiatry, 148:1301-1308, 
1991;Archivesofgeneral Psychiatry, 52:998-1007, 1995 ). 

It is thought that activator of the;al 7 nicotine receiver 
activates neurotransmission system of glutamic acid which 
has decreased by discharging glutamic acid fromfront 
synapse , improves disease (Such as positive disease , 
negative disease , cognitive dysfunction ) which is seen with 
schizophrenia patient . 

this way, it is thought that possibility where the;al 7 nicotine 
receiver hasrelated to site of action of treatment drug of 
schizophrenia is high. 

Furthermore, and from fact that the;al 7 nicotine receiver 
exists, as for the activator of the;al 7 nicotine receiver there is 
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^OfflflJICtKI^-r^RTt^tt^fe^CTrends in 
Neurosciences,22:555-561,1999;Neuro Report, 
1 0: 697-702 , 1 999;Neuroscience,85 : 1 005- 1 009, 1 9 
98) 0 



x\ ^j^wmfcmfimigzztzLxi^w 

His. ^?g(7)±^-efe^-=i^>ro$g 
m^o)imi^tai -=i^>^^cfcyt± 

T^£$K1=f^foof:r(Journal of Pharmacology 
and Experimental Therapeutics 294:1112-1119, 
2000)o 

£bl::. i32^^L-^h^y^70HLfcT0X 

Tl^^Zt^S-^tirt^^CNature 374:65-67, 
1995;Nature 391:173-177,1998) 0 

\a±<D%\%£V. -=l^>(7)g'li14(^#tt)lr 
\t^lza4^2-Z}^§:^mm^LXl^Z 

ttf^mxt&ox, mmtLxmm&mn 
&)tfte^t%Khh&miRW<jioti -=i^>§ 

WO96/06098 -§-|C|*Qf7 
tLTXt 0 □[l-7■»fev^□[2.2.2]^^>-3,5 , - 
t*^J x ) V>-2' 3' - WUXt°P[l-7 

^ev^□[2.2.2]^^>-3,5 , -^^y»Jv>- 
2 , -^">]^ia^$tlTL^^\ Qf 7 
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a possibility which participates in controlof smoke which, is 
thought that it has participated in thedependence of smoke , in 
compensation system (TrendsinNeurosciences, 22:555-561, 
1999;NeuroReport, 10:697-702, 1999;Neuroscience, 
85:1005-1009, 1998 ). 

You inscribed, dementia (Such as for example 
Alzeheimer&apos;s disease ), other than cognitive 
dysfunction and schizophrenia , note defect disorder , 
anxiety , depression , epilepsy , pain , [touretto ] syndrome , 
Parkinson person illness, you can think that the;al 7 nicotine 
receiver isrelated even in Huntington&apos;s disease or other 
disorder . 

From these things, the;al 7 nicotine receptor agonist or the;al 
7 nicotine receiver portion activator is useful the dementia 
(Such as for example Alzeheimer&apos;s disease ), cognitive 
dysfunction , note defect disorder , anxiety , depression , 
schizophrenia , epilepsy , pain , [touretto ] syndrome , 
Parkinson person illness, as Huntington&apos;s disease or 
other treatment drug or preventitive . 

In addition, because this chemical has had nerve protective 
action , it is useful as the treatment drug or preventitive of 
neurodegenerative disease to which choline characteristic 
neurotransmission has caused abnormality . 

Furthermore, although control of smoke is urged, you can use. 

On one hand, the;al 4;be 2 nicotine receiver has participated 
in action to compensation system of nicotine which recently, 
is a main component of smoke mainly there was report which 
it can presume that in comparison withthe;al 7 nicotine 
receiver , (Journal of Polymer Science, Part A, Polymer 
Chemistry (0887 - 624 X, JPACEC ) ha rmacologyand 
ExperimentalTherapeutics294: 1112-1119, 2000 ). 

Furthermore, the;be 2 subunit , it is reported due to fact that 
the habitual (dependency ) for nicotine in mouse which 
knock-out does the;be 2 subunit , disappears, that important 
role is carried out in habitual (dependency ) of nicotine 
(Nature 374:65-67, 1995;Nature 391:173-177, 1998 ). 

Because from knowledge above, it can expect that the;al 4;be 
2 nicotine receiver has participated mainly in habitual 
(dependency ) of nicotine , selective ;al 7 nicotine receptor 
agonist or portion activator which is thought that there is not a 
habitual (dependency ), as pharmaceutical is desirable. 

As the;al 7 nicotine receptor agonist spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], 3 &apos; 
-methyl spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] are disclosed in WO 96/06098 
number, but affinity to the;al 7 nicotine receiver is not that 
much high ones. 
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1-305092 ^[C(i^Ph->-3(5-HT 3 )g 

Wtttt*4:urxep[i-7ife*>^p[2.2.2] 

WO92/01690-^|CliAX^I I J>t£T-tr : ? 1 ;U=3 , J> 
»##«RKtLTXIfP[l-T1flfV^P[2.2. 

2]^^^>-3,5 7 v+ijvj v>-3 ? -*y]mm 

WO95/03303 ^|rttA**»J>te7-fe* 
^=i»J>g^^^Jt^i:LTXt 0 P-l-7¥ev 
^P[2.2.2]+^>BI#(*A<BB**tirL^o 

*#6Wa>lHI*.B*«pa7 -zi^S^ftft 
if), B»lij£MI, &SfcW5ttS. 3o 

WHOM* 

«f«xepaiaft^!|*i, *a>3te¥J&tt#*fc 

fca7 -=i^>g^*ftiM^ffl£fcI*a7 -=i 
tot, *ISWft^«Bl*«i*j£(fi>J^li, t;u 

Mfijt36<llflltt*fcLrL^ttli*tt** 



i -ttsca) 



As serotonin -3 (5 -HT<sub>3</sub> ) receiver antagonist 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -4&apos; 
H-oxazole ] derivative is disclosed in Japan Unexamined 
Patent Publication Hei 1- 305092 number. 

As muscarinic characteristic acetyl choline receiver antagonist 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-isooxazolidine -3&apos; -on ] derivative is disclosed in WO 
92/01690 number. 

In addition, as muscarinic characteristic acetyl choline 
receiver antagonist spiro -1- azabicyclo [2.2 . 2] octane 
derivative isdisclosed in WO 95/03303 number. 

But these are not something which in each case designates 
the;al 7 nicotine receptor agonist as objective . 

objective of this invention for strong ;al 7 nicotine receiver 
work operation or has theone for;al 7 nicotine receiver portion 
work operation, dementia (Such as for example 
Alzeheimer&apos;s disease ), cognitive dysfunction , note 
defect disorder , anxiety , depression , schizophrenia , 
epilepsy , pain , [touretto ] syndrome , Parkinson person 
illness, treatment drug or preventitive , of neurodegenerative 
disease to which the Huntington&apos;s disease or other 
treatment drug or preventitive , choline characteristic 
neurotransmission has caused abnormality furthermoreit is to 
offer useful , novel compound as prohibited smoke medicine. 

Disclosure of Invention 

As for these inventors in order to solve above-mentioned 
problem , as forresult of doing diligent investigation , optical 
isomer of novel spiro cyclic compound , which isdisplayed by 
below-mentioned General Formula (I ) or acceptable salt on 
pharmaceutical selective and for strong ;al 7 nicotine receiver 
work operation or discovered thefact that it possesses one 
for;al 7 nicotine receiver portion work operation. 

Therefore, as for the compound of this invention dementia 
(Such as for example Alzeheimer&apos;s disease ), cognitive 
dysfunction , note defect disorder , anxiety , depression , 
schizophrenia , epilepsy , pain , [touretto ] syndrome , 
Parkinson person illness, treatment drug or preventitive , of 
neurodegenerative disease to which Huntington&apos;s 
disease or other treatment drug or preventitive , choline 
characteristic neurotransmission has caused abnormality 
furthermore it canbecome useful as prohibited smoke 
medicine. 

this invention seems like below. 
1 .General Formula (I ) 
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(CH 2 )m (CH 2 )n 

N 



-Ar 



( I ) 



(3t*KX I* ,K*HC?« WIST*fcl*-CH 2 - 

-To r 1 is, immtttzizmm®. 1-4 cdtju 

^U^-To mli,2£fcli3£^f„ ntt, 1 

2 ^ ^s-r 0 Ar it. mm&ttLx^xi, 
^^mmmmn&. wm&ttLx^xi, 

m^21?fcU. fro 

Ar tf s mm&£%Lx^xi> jnwrna^mm 

±IB 1 a>*bfP«5tfc£*k 
t:l«(Dlll!T§L54i. 

3.x fcW y #\ fti=n*jST--efey, 

mfccfct>*nA^ftlC2-efcU, 

Ar 7^ JSfeHia 1-4 <DTJU=1^X /\P^>fc«fc 
1-4 (DT;i^Ufrbiil£*l£s 

f=liHftofc 1-3 fl<oitftat*^LT:L^t«fc 
I* 2-*Z7fJl/; 

/\p^>fc«fct;ft*» i~407;u+;u^p>si* 

B-*fcl*Jl<fofc 1-3 «0>m&S£3f 
LTl^Tt c fcL , "<>V , [b] ; f^-7x>-5-'f';U; 

mstzitrnteitc i~3 ®0s^a^^ 



(In Formula, oxygen atom , sulfur atom or 
-CH<sub>2</sub>- it shows X. Y shows oxygen atom or 
sulfur atom child. R<sup>l</sup> shows alkyl of hydrogen 
atom or carbon number 1-4. m shows 2 or 3 . n shows 1 or 2 . 
Ar shows phenyl group which optionally substituted ring 
possesses substituent of thegood aromatic heterocycle 
residue , optionally substituted ring good bicyclic 
hydrocarbon residue or one or more . ) 

optical isomer of spiro cyclic compound , which is displayed 
by or acceptable salt . on the pharmaceutical 

2. R<sup>K/sup>, with hydrogen atom , 
m, with 2, at same time 

Ar, optionally substituted ring is phenyl group which good 
monocyclic aromatic heterocycle residue , optionally 
substituted ring possesses the substituent of good bicyclic 
aromatic heterocycle residue , optionally substituted ring good 
naphthyl group , or one or more , 

optical isomer of spiro cyclic compound , description above 1 
or acceptable salt . on pharmaceutical 

3. X and Y , together with oxygen atom , 
R<sup>K/sup>, with hydrogen atom , 
m and n , together with 2, 

Ar, is chosen from alkoxy , halogen of carbon number 1-4 
and alkyl of the carbon number 1-4, same or optionally 
substituted ring 1 - 3 it differs good 2 -naphthyl ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good benzo 
[b ] thiophene -5-yl ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good benzo 
[b ] furan -5-yl ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
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*i<5. H-*fcttHftofe l~3 m(J)WM&Z% 

/fccfctf 0t*$[ i~4 <7)/\PT;u+;nf)^bili**ti 
£u H-£fcl±Hfcofc 1-3 1iG)it&£$?! L 

/\pyr/*S«fct/ft*» l-4<D7VU*;ufrS>Sli 
ft-S, H-^fcttHftofc 1-3 ffl0!>1l&£$4f 
LTL^Tt,<H^>V , [b]^:f:7i>-2-'OU; 

/\Py>*J«fctfft*ft l~4 0T7U+^biil# 
H-^fcttSlfcofc 1-3 tifl)1t&£$4r 
l/avC*,«fcl* l,3-*>V^**7 i 7>-5-'OI/; 

/\nfy&&.x$$lM$i i~4 ©Tfl/^ufr&fifi 

n-*fcl*JW:ofc i~3 
L-C^TtJ:^ 2,3-vtKP-l,4-^>yv^-^v 

/\n$ e >fc«J:tfft*» i~4 a>77U*JHb*&a!li 

IS-*fcl*Jlftofc 1-3 fl(Z)1I&££4r 
LTl^Tt»J;L^ 2,3-vtKP^>V'[b]^>-5-^ 

-efc&±fE i ©xtfpJJSsMb^** *©3t^ 

4. x fccfet; y #\ fticKjRis^fcy, 

Ar ^x- ^>!/[b]ft7i- 
^;**lM*fi«3li:L-C/\Py>.ft*» 1-4 

ro7;^;k ftXft i~4cdt;u=i^v. vTVfc 
ck^Zv^A^bSliti^l^-^fcli^i. i~3 

tt'Ol/Mf 1 *^!-^!?**, ±IB l Sfcli 2 
(DXtfPJSSMb^*. -t<D3t^llttft:*fctt-€- 

5. (2)(R)-3'-(2-^5 1 ;U)Xt 0 P[l-T+) i t: , V^P 
[2.2.2]7t"^^>-3,5' -Jf *-b-yj V>-2' 

(4)(R)-3'-COy[b]^^7x>-2--r;i/)XlfP[l- 

T-y i e , v^p[2.2.2]^-si>-3,5'-^-y-v' i Jv 

>-2' (13)(R)-3' -C<> 4 ;[b]ft7i>-5- 

'T;U)Xt°P[l-7'- l fev^P[2.2.2]^-^>-3,5'- 
^■9-7'Jv>-2'-^>], 

(18)(R)-3'-(2-^xx.;|/)7.tfP[l-7-tPlfi/^P 
[2.2.2]*^>-3,5' W/U V>-2' 

(21) (R)-3'-(5-^^-2-^X- i IU)Xt 0 P[l-T-t) i 
tfv^P[2.2.2]:t^>-3,5' ■**-y-Vr'JS?>-2' - 

(22) (R)-3' -(5-x^;U-2-^x- ^U)Xt°P [1-7-tf 
tfv^P[2.2.2]7t->^>-3,5' -Tf-^V'Uv^^' - 



same or phenyl group ; which possesses substituent 1 - 3 it 
differs 

It is chosen from alkyl , acyl , cyano of halogen , carbon 
number 1-4 and haloalkyl of carbon number 1— 4,same or 
optionally substituted ring 1 - 3 it differs good 2 -thienyl 
group ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good benzo 
[b ] thiophene -2- yl ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good 1 and 
3 -benzo dioxolane -5-yl ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good 2 and 
3 -dihydro -1,4- benzo dioxine -6-yl ; or 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good 2 and 
3 -dihydro benzo [b ] furan -5-yl 

So optical isomer of spiro cyclic compound , description 
above 1 which is or the acceptable salt . on pharmaceutical 

4. X and Y , together with oxygen atom , 
m and n , together with 2, 

Ar, has identical or different 1-3 which is chosen from 
alkoxy , cyano and acyl of alkyl , carbon number 1-4 of 
halogen , carbon number 1-4 as thienyl , naphthyl , benzo [b ] 
thiophenyl ; or substituent , it is a phenyl , thienyl , naphthyl 
or benzo [b ] thiophenyl , optical isomer of spiro cyclic 
compound , of above-mentioned 1 or 2 or acceptable salt . on 
pharmaceutical 

5. (2) (R ) - 3 &apos; - (2 -naphthyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], 

(4) (R ) - 3 &apos; - (benzo [b ] thiophene -2- yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], (13) (R ) - 3 &apos; - (benzo [b ] thiophene 
-5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ], 

(18) (R ) - 3 &apos; - (2 -thienyl ) spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], 

(21) (R ) - 3 &apos; - (5 -methyl -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(22) (R ) - 3 &apos; - (5 -ethyl -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
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(38) (R)-3'-(5-^DP-2-5 1 X- J /U)Xt < 'P[l-7 H f 
t % >^D[2.2.2]^^^>-3,5' -**+)-V'Mv>-2' - 

(39) (R)-3'-(5-^P^-2-^X-^)Xt 0 P[l-Tif 
lfi/^P[2.2.2]^-^^>-3,5' -**-9-yjS»-2' - 

(45) (R)-3'-(5-7-tr^^-2-5 1 x- i ;U)Xt°P[l-y 
2' 

(46) (R)-3'-(5-vT/-2-5 1 x-;U)Xt 0 P[l-7-9 i 
bfi/<7P[2.2.2]^"^^>-3,5' ■v#-4r*y , JS?>-2' - 

(61)(R)-3'-(4-^5 1 -/l/7i-;i/)^tfP[l-7-y i lfi/ 
?P[2.2.2]*^>-3,5' Jt*D-*Ji)*>^-2' -t 

(69)(R)-3 ' -(3,4- v WU?ix;U)7.b? P [ 1-7+f 
t*y^P[2.2.2]t^5'>-3 1 5' -^-^r-9-7'Ji?>-2' - 

(77)(R)-3'-(l,3-^>'/v**77>-5--OU)Xlf 
P[l-T-y t tf5/^P[2.2.2]^-^^>-3,5'-**-y-l/ 
•Jv>-2'-^->], 

(79)(R)-3'-(2,3-vtKP-l,4-^<>V'v^-+V>-6 
tf P [ t* P [2.2.2]*<7$>-3,5 ' 
-:fr*+rV'Jv>-2'-*>;u 

(132) (R)-3'-(5-(h , J7-»^P^5 1 -'U)^^x>-2 
-f;U)X tf P [ 1-7-ftf P [2.2.2]^^>-3,5' 

-**-y-7'jv>-2' 

(133) (R)-3'-(2,3-vtKP^>V[bp^>-5-'f;U) 
Xt°P[l-7-|fe'v^P[2.2.2]^^>-3,5'-^-dr 
-9->/'Jv>-2' 

(135)(R)-3' -(^<>7[b]3'7>-5-'(';U)Xt <, P [1-7 
ifev^Pt2.2.2]^|-^>-3,5'-^-++l-V ,| J^>- 
2' (137)(R)-3' -(2-^)\y^J[b]y^>- 

5-'f;U)XtfP[l-7iflf''>^P[2.2.2]^^>-3, 
5' JtWfWfr-l' 

(139) (R)-3' -(2-^P P^<> x /[b]77>-5--r;U)X 
t°P[l-7-tfe'v^P[2.2.2]^-^>-3,5'-^-9- 
y'JS?>-2'-*>], 

(140) (R)-3'-(2-^P ; E'<>V'[b]77>-5-'r;U)X 
lfP[l-7-^tf*>f P[2.2.2]*^5»>-3,5'-*** 
l/'Jv>-2'-^>], 

(141) (R)-3'-(2-y^;U'<>V , [b]5 1 ^x>-5-^ 
;b)Xt°P[l-7iflfv^P[2.2.2]^-^>-3,5'-^- 



-2&apos; -on ], 

(38) (R ) - 3 &apos; - (5 -chloro -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(39) (R ) - 3 &apos; - (5 -bromo -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(45) (R ) - 3 &apos; - (5 -acetyl -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(46) (R ) - 3 &apos; - (5 -cyano -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(61) (R ) - 3 &apos; - (4 -methylphenyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], 

(69) (R ) - 3 &apos; - (3 and 4 -dimethylphenyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(77) (R ) - 3 &apos; - (1 and 3 -benzo dioxolane -5-yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(79) (R ) - 3 &apos; - (2 and 3 -dihydro -1, 4- benzo dioxine 
-6-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ], 

(132) (R ) - 3 &apos; - (5 - (trifluoromethyl ) thiophene -2- 
yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ], 

(133) (R ) - 3 &apos; - (2 and 3 -dihydro benzo [b ] furan 
-5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ], 

(135) (R ) - 3 &apos; - (benzo [b ] furan -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], (137) (R ) - 3 &apos; - (2 -methyl benzo [b ] 
fiiran -5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ], 

(139) (R ) - 3 &apos; - (2 -chloro benzo [b ] furan -5-yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(140) (R ) - 3 &apos; - (2 -bromo benzo [b ] furan -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(141) (R ) - 3 &apos; - (2 -methyl benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 
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(142) (R)-3'-(2-X^;U/<^y[b]^^7x>-5-^ 
;^)Zt 0 □[l-7^ev^□[2.2.2]^^>-3,5 , -^ 

(143) (R)-3 , -(2-^PP^>V > [b] : ? 1 7t-7x>-5->r 

;^)xt 0 D[l-y-y ^ ev^□[2.2.2]^^>-3,5 , -^- 

(144) (R)-3 , K2-^P^ / <>V % [b]^^^x>-5--r 
;U)Xt 0 P[l-7+fev^P[2.2.2]^^>-3,5 , -7h 
^V l Jv>-2 , -^>]. 

(196)(R)-3 , -(6-^h4rV^^U>-2--r;U)Xt°P 
[l-7ifev^P[2.2.2]7(-^^>-3,5'^^V % 'J 
v>-2'-/j->], 

(208) (R)-3 , -(2-^^7t-D /< > % /[b]f : ^^x>-5- 
>r;^)Xt 0 P[l-T-y ^ ev^P[2.2.2]^-^>-3,5 , - 

(209) (R)-3 , -(3->5 1 ;U / <> x /[b]T^x>-5--r 

^^epti-T-^^v^pp^^iTh^^^^'-Th 
+-^y | jv>-2 , -^>]. fccfctf 

(210) (R)-3 , -(3-X^;U^>l/[b]^7t-^x>-5--r 
;^)Xt 0 P[l-7'tfev<7P[2.2.2]^^>-3,5 , ^ 
*^yUv>-2'-*>] 

ANb^H^ySt*^. ±13 1 <75Xt?Pil5£ 



6.±I5 1 2 <DXL° Piiitlb^ ^(Dft 



*Jlttt**fd**©E*±IWL5*ttfcE* 



8. ±fB 1 *fcl* 2 ©XfcfnStSMb£«B, *©ft 
«tttt*fd**©ESUML5***M 

9. ±E 1 2 ©Xb? Dl^ft« ^©ft 

10. ±f3 1 2 ©AePigjt^^l, 
**tt#*fcl*-t©E*±»#L5**t#* 

11. ±ib i *fci*2 ©xtf pjaa<b^». 

Wtt#*fcl*-f©E*±tt*L5«**^* 
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(142) (R ) - 3 &apos; - (2 -ethyl benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(143) (R ) - 3 &apos; - (2 -chloro benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(144) (R ) - 3 &apos; - (2 -bromo benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(196) (R ) - 3 &apos; - (6 -methoxy naphthalene -2- yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(208) (R ) - 3 &apos; - (2 -fluoro benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(209) (R ) - 3 &apos; - (3 -methyl benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], and 

(210) (R ) - 3 &apos; - (3 -ethyl benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] 

It is chosen from group which consists of, spiro cyclic 
compound , descriptionabove 1 or acceptable salt . on 
pharmaceutical 

6. optical isomer of spiro cyclic compound , of 
above-mentioned 1 or 2 or acceptable salt on pharmaceutical 
and pharmaceutical . which contains acceptable additive on 
pharmaceutical 

7. optical isomer of spiro cyclic compound , of 
above-mentioned 1 or 2 or acceptable salt on pharmaceutical 
and pharmaceutical composition . which contains acceptable 
additive on pharmaceutical 

8. optical isomer of spiro cyclic compound , of 
above-mentioned 1 or 2 or acceptable salt on pharmaceutical 
is contained, the;al 7 nicotine receptor agonist or the;al 7 
nicotine receiver portion activator . 

9. cognitive dysfunction improvement medicine which 
contains optical isomer of the spiro cyclic compound , of 
above-mentioned 1 or 2 or acceptable salt on pharmaceutical . 

10. antidementia drug . which contains optical isomer of spiro 
cyclic compound , of theabove-mentioned 1 or 2 or acceptable 
salt on pharmaceutical 

1 1 . schizophrenia preventitive or treatment drug . which 
contains optical isomer of spiro cyclic compound , 
ofabove-mentioned 1 or 2 or acceptable salt on 
pharmaceutical 
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12.— ^SiC(17) 12.General Formula (17) 




\ts frmmtttzimmm ~4<z>7;u*;i/£*-r. )ic*y«4ti«ft:***, -ttao s)Ar-NHcooT d 

8) 



compound which is displayed by (In Formula, Q does not exist, or shows borane (BH3 ).m shows 2 or 3 . n shows 1 or 
2 . Rl shows hydrogen atom or carbon number 1 to 4 alkyl . ), General Formula (18) Ar- NHCOOT (18) 







t. 










<seq>In Formula, as for T, carbon number 1 to 4 alkyl group 


Shimesu 


It does. 



— M3Zm.it7kM'$%&'£tz\£ 1 fll J2l±<D IB phenyl group which possesses substituent of good bicyclic 
J&&£^"^£"7x^;U3fc3:^"^"o hydrocarbon residue or one or more isshown. 

) ) 




(CH 2 )m(CH 2 )n 

Y 



-»5t(l9) 



H— Ar 



(19) 



It designates that it reacts with compound which is displayed 
by asfeature, General Formula (19) 



So) 

13 -Jj£xt(19a) 



(In Formula, n, m, Q, R<sup>K/sup> and Ar description 
above and aresynonymous. ) 

manufacturing method . of compound which is displayed by 
13.General Formula (19 a ) 
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(iC^.mli, 2 Sfcli 3 £;t^ o n li, l ^fcte 
2 R 1 I*. 7K*JS^ *fcl*R3H» l~4 

(DT;U+;U^^f o Ar I4 % g&S£^LTL* 




(CH 2 )m(CH 2 )n 
N 



(In Formula, m shows 2 or 3 . n shows 1 or 2 . 
R<sup>K/sup> shows alkyl of hydrogen atom or carbon 
number 1-4. Ar shows phenyl group which optionally 
substituted ring possesses substituent of thegood aromatic 
heterocycle residue , optionally substituted ring good bicyclic 
hydrocarbon residue or one or more . ) 

compound which is displayed by it attaches on deviation from 
borane reaction and designates thing as feature, general 
formula (3) 



N— Ar 



(3) 



iCcky«**t*fc**a>«jfi*tto 
±E-»a(i)icfcit*#at©jn*:fl 1**09 

sans*. Ms?fej:t;ajtn?^6Sic? 
H-*fci*ji&ofc 1-2 mcDmmmtt 



(In Formula, n, m, R<sup>l</sup> and Ar description above 
and aresynonymous. ) 

manufacturing method . of compound which is displayed by 

embodiment of each basis in above-mentioned General 
Formula (I ) seems thefollowing way. 

aromatic heterocycle residue in Ar, not only a monocyclic , 
also aromatic heterocycle residue of 2 rings types or more is 
included, can list preferably monocyclic aromatic heterocycle 
residue , 2 rings type aromatic heterocycle residue . 

As monocyclic aromatic heterocycle residue , in endocyclic it 
is chosen from nitrogen atom , oxygen atom and sulfur atom 
child, sameor it possesses strange section atom 1 - 2 it differs, 
5 -member ring or 6-member ring itshows thing, can list 
pyridyl , furil , thienyl , pyrimidinyl , oxazolyl , thiazolyl , 
isoxazolyl , isothiazolyl etc. 
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;n&£tftMf 6*1.6. 

it 

£%tz>&£*L. zzxi^^mmmmt 

^fr^mittiz. m-ztz&mte^tz i~3 ^ 
ommmtt^tz. 5 an^f-f* 6 sjkz)^ 



^/'J>, V^P^>$i[b]ft7i>, 4,5,6,7-xh 
^th*P^>V[b]5 1 7|-3'x> s l,3-^>Vv^-+V 
2,3-vtKP'<> 4 /[bp7>, 2,3-vtRP- 
l,4-^>"/v?)-+v>, -f>KU>. 
yj>, l,2,5-^>77|-^-y-vTV'-;Us 1,3-vt 
KP-rV^>V^7>P^7>), 1,2,3,4-xh^tK 
P*/'J>, l,2,3,4-^h^tKP'TV+>"J>, 

■£tz, At It. ZOm-tOl&MCDvimW+fr**. 

%mm%Lmmtm<Dw.Wi&tLxtt. 

(2) fi«tt*fctt#tt»Ra>ft*ft 1-4 (D7;u 

a. 

(3) tt««*fcl±»«il«0!)ft*a 1-4 (DT^U 

1-4 (DMP7jU^;U(ZZt?l^/\P 

y>i±±8B(i)G>/\py>tp«-cfcy»»*L< 

:7;u*p^;u % y^^toyfik h'J^;^p 



2003-7-2 



As bicyclic aromatic heterocycle residue , 

Sharing portion of a) aromatic heterocycle and benzene ring , 
structure , which itcondenses 

b) same or aromatic heterocycle which differs sharing portion 
ofmutual ring, structure , which is condensed or 

Sharing portion of c) benzene ring and saturated heterocycle , 
structure which itcondenses 

It shows group which it possesses, aromatic heterocycle 
referred to here, in endocyclic it is chosen from nitrogen 
atom , oxygen atom and sulfur atom child, same or it 
possessesstrange section atom 1 - 3 it differs, 5 -member ring 
or 6-member ring aromatic ring residue is shown,saturated 
heterocycle , hydrogen adding to said aromatic heterocycle , 
shows heterocycle which the saturated is done. 

Concretely, benzoxazole , benzothiazole ,1,2- benz 
isoxazole ,1,2- benzisothiazole , indole , benzo [b ] furan , 
benzo [b ] thiophene , quinoline , isoquinoline , quinazoline , 
cyclopenta [b ] thiophene , 4, 5, 6, 7-tetrahydro benzo [b ] 
thiophene ,1,3- benzo dioxolane , 2, 3- dihydro benzo [b ] 
furan , 2, 3- dihydro -1,4- benzo dioxine , indoline , benzo 
oxazoline ,1,2, 5-benzo oxadiazole ,1,3- dihydro 
isobenzofuran (phthalan ),you can list 1, 2, 3 and 4 
-tetrahydroquinoline , 1, 2, 3, 4- tetrahydroisoquinolyl 
phosphorus , benzo thiazoline etc. 



In addition, it can connect Ar, to nitrogen atom on 
nitrogen-containing 5-member ring which configuration does 
spiro ring from carbon atom of option with respect toring. 

As substituent of aromatic heterocycle residue , 

(1) halogen (fluorine , chlorine , bromine , iodine ), 

alkyl of carbon number 1-4 of (2) straight chain or branched 
chain (Such as for example methyl , ethyl , propyl , 
isopropyl , butyl , isobutyl , tertiary butyl ), 

From alkyl and oxygen atom of carbon number 1-4 of (3) 
straight chain or branched chain configuration alkoxy which 
is done (Such as for example methoxy , ethoxy , propoxy , 
isopropoxy , butoxy , tertiary butoxy ), 

(4) alkyl part is straight chain or branched chain , haloalkyl of 
carbon number 1-4 (halogen of above-mentioned (1) and 
being synonymous, with the fluorine , 1 or 2 or more it 
substitutes halogen referred to heredesirably; such as for 
example fluoromethyl , difluoromethyl , trifluoromethyl , 2- 
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(5)th*o^X 

(7) -NRaRb(Ra, Rb l£&±i:LT\ Mtt*fcl* 

t Rb tim&tzmmm^k-m&^Tmz 

f^7=/, yxf;i/75/, N-WU-N-x^u 
75/&£©v7;U*;U75/;t:P l Jv>-l-'r 
t°^'Jv>-l-OU£:<if), 

(8) -hPs 

(9) v7A 

(10) iMI«*fctt»tt«[«a)ft*» i~4 ©7 

7M/5;k 7-fe^ ;u> ^Ptf^xjU, 2- 

(12) E«tt3tfd*#tt»l*©ft*ft 1-4 ©7 
jl^+v<h2);U/1?x;i,frbtgj££;h&xxx;u 

(13) *;i//<*-f;u, 

(14) ^/7;i/*;i>75/3;fcl*S?7Jl/*JU75/ 

(15) 7»>;K±ffi(io)tp*)t75y^e>fli^i$ 
ft&7v;u75/£fci4v7:wu7SA 



(16) >;i/*^hs 

(17) E»R£fd4#tt»R©flt*a 1-4 ©7 

;u*;u<!:«JIT<hfrbti$£;K£7;u^u7 
x^;u^, :?Pt°;i^ 

(18) x7.x;K±ffi(l2)<tH8)i:75>'^e.flim 
**i«7;u3+*>*jU7|5-;u75y» 



(20)^ y 7;Mr JU75/£f;: 14 V7.MNU75/ 
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fluoro ethyl , 2, 2- difluoro ethyl , 2, 2, 2- trifluoroethyl ) 

(5) hydroxy , 

(6) amino , 

(7) -NRaRb group which is displayed with (Ra, Rb becoming 
independent, shows carbon number 1-4 of straight chain or 
branched chain , or the nitrogen atom where Ra and Rb are 
adjacent and becomessimultaneous and is possible to form 
ring) (Such as for example dimethylamino , diethyl amino , 
N- methyl -N- ethylamino or other dialkyl amino ;pyrrolidine 
-1- yl , piperidine -1- yl ), 

(8) nitro , 

(9) cyano , 

From alkyl and carbonyl of carbon number 1-4 of (10) 
straight chain or branched chain configuration acyl which is 
done (Such as for example formyl , acetyl , propanoyl , 2- 
methyl propanoyl , butyryl ), 

(11) carboxy , 

From alkoxy and carbonyl of carbon number 1-4 of (12) 
straight chain or branched chain configuration ester which is 
done (Such as for example methoxycarbonyl , ethoxy 
carbonyl , propoxy carbonyl , isopropoxy carbonyl , butoxy 
carbonyl , tertiary butoxy carbonyl ) 

(13) carbamoyl , 

configuration it is done from (14) monoalkyl amino or dialkyl 
amino and carbonyl , the N- alkyl carbamoyl or N, N- dialkyl 
carbamoyl , 

(15) acyl (Description above (10) with synonymy) with from 
amino configuration acyl amino or diacyl amino , which is 
done 

(16) mercapto , 

From alkyl and sulfur atom of carbon number 1-4 of (17) 
straight chain or branched chain configuration alkyl thio 
which is done (Such as for example methylthio , ethyl thio , 
propyl thio , butyl thio ), 

(18) ester (Description above (12) with synonymy) with from 
amino configuration alkoxycarbonyl amino acid amino , 
which is done 

(19) sulfamoyl , 

configuration to be done from (20) monoalkyl amino or 
dialkyl amino and sulfone , the N- alkyl sulfamoyl or N, N- 
dialkyl sulfamoyl , 
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*fci*»*tM*-efty,»*u^ft*fc^ i~4 
Trfoy, th*p**>S(*7;i/*;i/«©£a>8Pte 

1-fcKO drvX^U. 2-th'P+vXfJk 3- 

tKP+*>^pe;n5:tWlf £*u Wc, tKP 

(22) 7 JUn*v7 1\A-M7 "JI'=tfr$'Wl*, 

tttffty,ft*»*<»*L<it i~4 -cfc&^j*. 

(23) ^"^rV 

fclTSM&SiLTI*, ±IB(1H4), (8)~(10), 
(12). (21)fc«fctf(22)j&tJ!f SL<* — SW^SB* 

a*««Si=fci+*«*3ttLri±, (l), (2)*s 

«fctf(23)j!><»£U\ 

Z^b(l)~(23)(7)S^»l*s Ar <D&M(D 1 

±» »*L<ii i~3 m<DStmm=F±izn.ts^*i 

tzms. mmuzm.m&m±vmz\zmm 
Ar \zteif%-mi£mt7mfmtit.mz-\£ 

fljjttf, nsfft& i~4 ©i£M>R*fcli#tt«tt 

©7;ua*e/(«ili» *Mr*X iMr'X ?P 

tfff*U*), 1-4 a>E«tt*fcli#ilS 
fftttfl)7;u+;i/(«xtf» >*;u, x^;k ?p 

*U\)« /\o^, h'J^U^P^K tKP^F 
> s xhP, 75/fc£#3*lf 7^UP**> 

(^ic, >Mr*»* 7JU*;mti=^;u)3& t »*L 

Arlcfcl7& 1 fflJ3l±©1Hft***-r*7i-^ 

(l)ftftft i~4 a^u+JUW** 

b*U 4#l-flt3isa 1-3 <DT)l>*)\<tiW£U^ 
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(21) hydroxyalkyl (As for alkyl part , with straight chain or 
branched chain , with 1 - 4, as for hydroxyl group the 
optionally substitutable ;for example hydroxymethyl , 1- 
hydroxyethyl , 2- hydroxyethyl , 3- hydroxypropyl etc you 
can list to which site of alkyl chain desirable carbon number , 
especially, hydroxymethyl , 1- hydroxyethyl is desirable), 

(22) alkoxy alkyl (As for alkoxy section, with straight chain 
or branched chain , carbon number being preferably l~4,as 
for alkyl part , with straight chain or branched chain , carbon 
number is preferably 1-4,; you canlist for example 
methoxymethyl , ethoxymethyl , propoxy methyl , butoxy 
methyl etc, especially methoxymethyl , ethoxymethyl is 
desirable), 

(23) oxo 

Such as is listed, description above (1) - (4), (8) - (10), (12), 
(21) and the(22) is desirable as substituent in monocyclic 
aromatic heterocycle residue , (1), (2) and (23) isdesirable as 
substituent in bicyclic aromatic heterocycle residue . 

These (1) - as for substituent of (23), on carbon atom of one 
or more , preferably 1-3 of option of Ar optionally 
substitutable . 



bicyclic hydrocarbon residue in Ar, for example naphthalene 
and this 1, 2, 3, 4- tetrahydro body (tetralin ), be able tolist 
indane etc, with below-mentioned substituent optionally 
substitutable . 

alkoxy of straight chain or branched chain of for example 
carbon number 1-4 (You can list for example methoxy , 
ethoxy , propoxy , butoxy etc, especially methoxy is 
desirable), alkyl of straight chain or branched chain of the 
carbon number 1-4 (You can list for example methyl , ethyl , 
propyl , butyl etc, especially methyl is desirable), you can list 
halogen , trifluoromethyl , hydroxy , nitro , amino etc, alkoxy 
(Especially, methoxy ), alkyl (Especially methyl ) isdesirable. 



one or more is substituted you can list phenyl group which 
with thebelow-mentioned substituent as phenyl group which 
possesses substituent of the one or more in Ar. 

alkyl of (1) carbon number 1-4 (You can list for example 
methyl , ethyl , propyl , isopropyl , butyl etc, alkyl of 
especially carbon number 1-3 isdesirable), 



(23) oxo 



In addition, when same on carbon atom where top of Ar 
isadjacent mutually it shows on description above or 
substituent whichdiffers exists, it is possible to form ring 
anew with substituent whichis adjacent. 
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(2)XhP s 

(4) R*tt 1-4 0TJU3*v(fli|?LI*\ ;*MrVs 

(5) vry, 

(7) ft*ft 1-4 (D/\PT;U^>/K/NPy>S|5l*± 

E(3)tH«-efcy,T;u*JuSPi±ttfRtt*f=i* 
2,2-h , J^;U7|-px5 : -;u^<!:), 

(8) it«tt*/di#tt»i*a)tt*a i~4 (07)1 

(9MmW£tz\tftmm®;(Dmm®. i~4 <Dr;u 
R 1 icfcl-tSfltilER 1-4 (DTJl^JlstLXit. E 




(CH 2 )m^(CH 2 )n 
N 



(2) nitro , 

(3) halogen (fluorine , chlorine , bromine , iodine ), 

alkoxy of (4) carbon number 1-4 (Such as for example 
methoxy , ethoxy , propoxy , butoxy ), 

(5) cyano , 

(6) acyl (You can list for example acetyl , propanoyl , butyryl 
etc, especially acetyl is desirable), 

haloalkyl of (7) carbon number 1-4 (As for halogen section 
description above (3) with being synonymous,as for alkyl part 
it is a straight chain or branched chain ,; such as for example 
trifluoromethyl , 2, 2, 2- trifluoroethyl ), 

alkyl thio of carbon number 1-4 of (8) straight chain or 
branched chain (Such as for example methylthio , ethyl thio , 
propyl thio , butyl thio ), 

alkyl sulfonyl (Such as for example methyl sulfonyl , ethyl 
sulfonyl , propyl sulfonyl , butyl sulfonyl ) etc of carbon 
number 1-4 of (9) straight chain or branched chain . 

With straight chain or branched chain , you can list for 
example methyl , ethyl , propyl , isopropyl , butyl etc as alkyl 
of carbon number 1-4 in R<sup>l</sup>, methyl is desirable. 

As for the compound of this invention , General Formula (I ) 



-Ar 



( i ) 



(5fc*. X It, III^, fifcltJS^fcte-CHr- 

to r 1 i*. immtttzimmm 1-4 <ot h 

*)l>$:7j<to mlt.2^tz\t3^7Fir o nit. 1 
*fcl* 2 &nk? 0 Ar It, LT^Tti 

tttt*fcli*0EH±ML5S£-eifey, m 



(In Formula, oxygen atom , sulfur atom or 
-CH<sub>2</sub>- it shows X. Y shows oxygen atom or 
sulfur atom child. R<sup>K/sup> shows alkyl of hydrogen 
atom or carbon number 1-4. m shows 2 or 3 . n shows 1 or 2 . 
Ar shows phenyl group which optionally substituted ring 
possesses substituent of thegood aromatic heterocycle 
residue , optionally substituted ring good bicyclic 
hydrocarbon residue , or one or more . ) 

With optical isomer of spiro cyclic compound , which is 
displayed by or acceptable salt on the pharmaceutical , ring 
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±IB-fe5C(l)0M^*<7)a*» . 

Ar #\ mmte*Lrt^r*j:i^«a3Mi«5 

*/=r± i ®&L±<»m.&&tt?%> 
±ifi5C(i)0xt o p^5t^^t), ^ro^^mtt 

mfcJ;t;n/)^*|C2T*fey, 

Ar £t*gfc 1-4 ©7;Un^rV, /\Py>fccfc 

tfvtm$!i i~4 <D7JMrJUfrbJII£*i-lK IH-S 

fcitiiftofc i~3 m<DU&mGLx^xb& 
H-sfcttiKcofc i~3 fliwm^s^* 

MP$ s >fc«fctfitt*a 1-4 <7)7;M^Ufr bill* 
*L*» H-*fcttHftofc 1-3 flO)it&££?r 
LTL^TtJ:L^> % /[b]3'7>-5--r;U; 

/\Py>fc«fctfft*tt 1-4 07/MrJUfr bill** 

ft*, i~3 <@a>m&*£;£ 

/&J:tfj*3il$i i~4(D/\P7JMr;ufrbiil£;|x 
W-*fcl*JW:ofc 1-3 fl<D*&£$4rL 

/\n$*>il3«fctfK*ft 1-4 cD7^^;^bJMli 
n-*fcl*JW:ofc 1-3 fi<DC«l£$W 
LTL^Tti«fcL^> % y[b]f : ^i>-2--f;U; 

MPy>fcJ:tf 1-407;U^UA^SI# 
0-*fcliHfco/-: 1-3 fl<Z>B&££$ 

i\u?^i&mtoM»L i~4<D7^*^&aii 

H-*fcliHfcofc i~3 ®<DM&S££ 

L-avct^ 2,3-vtKp-i,4-^>yv^v 
>-6-^;u ; *fcli 

/\p^>fc«fcr;ft*ft i~4 ©7;u*;ufre>sii 

P-Sfcl*Hfcofc 1-3 
LTL^TtxfcL^ 2,3-vtKP^>V[bp7>-5--T 
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system where m and n is 2 together is desirable. 

Among substituent of above-mentioned General Formula (1), 

R<sup>l</sup>, with hydrogen atom , 

m, with 2, at same time 

Ar, optionally substituted ring is phenyl group which good 
monocyclic aromatic heterocycle residue , optionally 
substituted ring possesses the substituent of good bicyclic 
aromatic heterocycle residue , optionally substituted ring good 
naphthyl group , or one or more , 

optical isomer of spiro cyclic compound , of above Formula 
(I ) or acceptable salt on pharmaceutical isdesirable, 

X and Y , together with oxygen atom , 

R<sup>l</sup>, with hydrogen atom , 

m and n , together with 2, 

Ar, is chosen from alkoxy , halogen of carbon number 1-4 
and alkyl of the carbon number 1-4, same or optionally 
substituted ring 1 - 3 it differs good 2 -naphthyl ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good benzo 
[b ] thiophene -5-yl ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good benzo 
[b ] furan -5-yl ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or phenyl group ; which possesses substituent 1 - 3 it 
differs 

It is chosen from alkyl , acyl , cyano of halogen , carbon 
number 1-4 and haloalkyl of carbon number l~4,same or 
optionally substituted ring 1 - 3 it differs good 2 -thienyl 
group ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good benzo 
[b ] thiophene -2- yl ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good 1 and 
3 -benzo dioxolane -5-yl ; 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good 2 and 
3 -dihydro -1,4- benzo dioxine -6-yl ; or 

It is chosen from alkyl of halogen and carbon number 1-4, 
same or optionally substituted ring 1 - 3 it differs good 2 and 
3 -dihydro benzo [b ] furan -5-yl 
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•CifeS. ±IB-flgx£(I)<DXt°OJl:EUb£tU * 

Ar tf* -K7?ji/, ^i/Vtb]^^!— 

;U;fc*^l4111ft*tLT/\Py>»ft*» 1-4 

*tf7»>;bfr&W**i*W-*fcl*llft<6 i~3 
li^>y[b]^7x^;u-cfc§, ±fB3£(I)CDX 

(2)(R)-3'-(2--f75 1 ;U)7.lfP[l-7-9 i lf , >^0[2. 
2.2];f**>-3,5' -**+rV'y v>-2' 

(4)(R)-3'-C<>y[b]^7x>-2-^;U)Xt°P[l- 
7Wv^P[2.2.2]*^>-3,5'-**^/yv 
>-2' (13)(R)-3' -( /< >V % [b]5 1 7f-^x>-5- 

'f;U)Xt°P[l-7-9 i t:v^P[2.2.2]^-^>-3,5'- 

(18)(R)-3'-(2-^x-jU)XtfP[l-71flfe/^P 
[2.2.2]*£*>-3,5' -^JF^yjv>-2' 

(21) (R)-3'-(5-^;U-2- ; fX- i /U)Xt:P[l-7- , f 
t*V^P[2.2.2]^^^>-3,5' -1t*W) V>-2' - 

(22) (R)-3'-(5-X5 1 ;U-2-^X-jU)Xt 0 P[l-7+( i 
t*v^P[2.2.2]^-^-Sf>-3,5' -^-^-y-^'J V>-2' - 

(38) (R)-3'-(5-<7PP-2- i ? 1 X-;U)XtfP[l-7-*f 
ey^P[2.2.2]t^^-3,5' -**+rVyi»-2' - 

(39) (R)-3 ' -(5 P =E -2-f-T. — t° P [ 1 -T*f 
tfv^P[2.2.2]*^>-3,5' -*4r*!/ l J5?>-2' - 

(45) (R)-3'-(5-7-b7^-2-TX-;U)Xt°P[l-7 

-^ev^p[2.2.2]^-^>-3,5'-^-y-yyv>- 

2' 

(46) (R)-3'-(5-v7/-2-^X-;i/)Xt°P[l-7-y i 
tf^^P[2.2.2]^<7^>-3,5' -5j-^-9-Vy v>-2' - 



So it is, optical isomer of spiro cyclic compound , of 
above-mentioned General Formula (I ) or acceptable salt on 
pharmaceutical and, 

X and Y , together with oxygen atom , 

m and n , together with 2, 

Ar, has identical or different 1~3 which is chosen from 
alkoxy , cyano and acyl of alkyl , carbon number 1-4 of 
halogen , carbon number 1~4 as thienyl , naphthyl , benzo [b ] 
thiophenyl ; or substituent , it is a phenyl , thienyl , naphthyl 
or benzo [b ] thiophenyl , optical isomer of spiro cyclic 
compound , of above Formula (I ) or the acceptable salt on 
pharmaceutical is more desirable. 

Among the compound of this invention , especially 
embodiment of desirable compound is listedbelow. 

Furthermore number inside parenthesis shows Working 
Example number . 

particularly preferably , 

(2) (R ) - 3 &apos; - (2 -naphthyl ) spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], 

(4) (R ) - 3 &apos; - (benzo [b ] thiophene -2- yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], (13) (R ) - 3 &apos; - (benzo [b ] thiophene 
-5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ], 

(18) (R ) - 3 &apos; - (2 -thienyl ) spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], 

(21) (R ) - 3 &apos; - (5 -methyl -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(22) (R ) - 3 &apos; - (5 -ethyl -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(38) (R ) - 3 &apos; - (5 -chloro -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(39) (R ) - 3 &apos; - (5 -bromo -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(45) (R ) - 3 &apos; - (5 -acetyl -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(46) (R ) - 3 &apos; - (5 -cyano -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
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(61)(R)-3'-(4->5 1 ;U7x^;i/)XlfP[l-7ife , v 
^P[2.2.2]7j-^^>-3,5' W;iJi?>-2' 

(69)(R)-3'-(3,4-vy5 1 ^7x^;U)Xt 0 P[l-7-y i 
\£i/<7n[2.2.2]tW>-3,5'-t*WJV>-2' - 

(77)(R)-3'-(l,3-^>Vv^-^V7>-5-'f;U)Xt 0 
□ [l-7-9 J tf^P[2.2.2]^^>-3,5'-^-4F-b-y 
'Jv>-2'-^->], 

(79)(R)-3'-(2,3-i?tKP-l,4-^>7^^"^»-6 
-^;i/)7.eP[l-7-y f lfi/<7P[2.2.2]^-^>-3,5' 

-**-tzV'js?>-2'-;i->], 

(132) (R)-3'-(5-(h , J7;U^-P^^ 1 ^)^7|-^x>-2 
--OU)X tf P [ l-T-tftf V? P [2.2.2]^"^^>-3,5 ' 

(133) (R)-3'-(2,3-vtKP^>y[bp^>-5-^;U) 
^bfP[l-7-tfbf*>f P[2.2.2]^"^5t>-3,5'-++ 

■y-i/uv>-2' 

(135)(R)-3'-( / ^> , /[b]^>-5-'l';U)7 > t°P[l-7 
•y j ei/^P[2.2.2]^-<7^>-3,5'-t+-y-^'Ji?>- 
2' (137)(R)-3' -(2-./^U*>V r [bp i 5>- 

5-'f;U)Xt°P[l-7-y i ev^P[2.2.2]^-^^>-3, 

5'-^+-y-yuv>-2'-^->], 

(139) (R)-3' -(2-'7PP'<> , ;[b]27>-5-1';i/)X 
t°P[l-7^ev?P[2.2.2]:t7£>-3,5'-;j-+-y- 
yjv>-2'-Pj->] s 

(140) (R)-3' -(2-7 P ; E^>V , [b]^7>-5-'T;U)X 
t°P[l-7¥lfv7P[2.2.2]*^>-3,5'-*+-tr 
7Uv>-2'-^>]. 

(141) (R)-3'-(2->^;i/^> v /[b]5 1 ^-7x>-5-'r 

)l)XJda[i-T- i f\£i/<?o[2.2.2]t<7^-3,5'-t 

*VWJ>-2'-*>]. 

(142) (R)-3'-(2-X5 1 ;U^>V' , [b]5 1 7|-7x>-5-< 

;u)xep[i-7tnfv?p[2.2.2]:f7$>-3,5'-;j- 

+-9-V'Jv>-2'-^->] N 

(143) (R)-3'-(2-7PP / <> , /[b]5 1 7|-7x>-5-'r 
11)7. t° P [ 1 -7¥tf P [2.2.2]^-7^>-3,5 ' 

(144) (R)-3' -(2-7 P : E'<>V'[b]5 : ?|-7x>-5--r 
;U)Xt°P[l-7ift"v7P[2.2.2]^7^>-3,5'-^- 

+-y-7'jv>-2'-^->]. 

(196)(R)-3'-(6-^h^rV^-7^b>-2-'<';U)Xt 0 P 
[l-7-fev7P[2.2.2]^-7^>-3,5'-^-^V''J 
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-2&apos; -on ], 

(61) (R ) - 3 &apos; - (4 -methylphenyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], and 

(69) (R ) - 3 &apos; - (3 and 4 -dimethylphenyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] 

To be listed, furthermore 

(77) (R ) - 3 &apos; - (1 and 3 -benzo dioxolane -5-yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(79) (R ) - 3 &apos; - (2 and 3 -dihydro -1, 4- benzo dioxine 
-6-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ], 

(132) (R ) - 3 &apos; - (5 - (trifluoromethyl ) thiophene -2- 
yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ], 

(133) (R ) - 3 &apos; - (2 and 3 -dihydro benzo [b ] furan 
-5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ], 

(135) (R ) - 3 &apos; - (benzo [b ] furan -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], (137) (R ) - 3 &apos; - (2 -methyl benzo [b ] 
furan -5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ], 

(139) (R ) - 3 &apos; - (2 -chloro benzo [b ] furan -5-yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(140) (R ) - 3 &apos; - (2 -bromo benzo [b ] furan -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(141) (R ) - 3 &apos; - (2 -methyl benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(142) (R ) - 3 &apos; - (2 -ethyl benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(143) (R ) - 3 &apos; - (2 -chloro benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(144) (R ) - 3 &apos; - (2 -bromo benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(196) (R ) - 3 &apos; - (6 -methoxy naphthalene -2- yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
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-2&apos; -on ], 

(208) (R) - 3 &apos; - (2 -fluoro benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], 

(209) (R ) - 3 &apos; - (3 -methyl benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], and 

(210) (R ) - 3 &apos; - (3 -ethyl benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] 

Empty spiro cyclic compound , which is chosen or you can 
list acceptable salt on the pharmaceutical . 

As acceptable salt on pharmaceutical of compound of General 
Formula (I ), said compound and inorganic acid (Such as 
hydrochloric acid , hydrobromic acid , sulfuric acid , 
phosphoric acid , nitric acid ) or organic acid (Such as acetic 
acid , propanoic acid , succinic acid , glycolic acid , lactic 
acid , malic acid , tartaric acid , citric acid , maleic acid , 
fumaric acid , methane sulfonic acid , benzenesulfonic acid , 
p-toluenesulfonic acid acid , camphor sulfonic acid , ascorbic 
acid ) with you can list acid addition salt . 

In addition, it is possible also to make oxalate , with 
crystallization of compound as objective . 

Because existing in form of hydrate or solvent affinitive 
substance there is a compound of General Formula (I ) and a 
acceptable salt on its pharmaceutical , these hydrate (Such as 
1 /dihydrate , 1/trihydrate , monohydrate , 3/dihydrate , 
dihydrate , trihydrate ), isincluded also solvent affinitive 
substance and in this invention . 

In addition when compound of General Formula (I ) has 
asymmetric atom , optical isomer of at least 2 kinds exists. 

These optical isomer and its racemate are included in this 
invention . 

It can synthesize the compound of this invention which is 
included in General Formula (I ) with thefollowing method . 

In reaction scheme , if especially it does not show definition 
of each signal , description above and it is synonymous. 

synthetic method of compound which is a synthetic method 
1:X=Q,Y=0 
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-flg5t(i)aHb£WT, -fb^^cott^ain 
fc^m a<«ic 2 -efcy , fro r' tfimm?- v 

&&it£tyS(l)lt, WO96/06098 ^-dH^ftT 
l^)<h-^5e(2)tfMb£ti(WT, lb£!$)(2)«!:i 

iflhhHJOA. ra^'JOA, TK^b^-h'J^ 
A s tKI^'J^A. Tk^^b^h'J^A, ?K*^b 
^-h'JOA^<!:)fcJ:t;)iS^-fiili(Di5lIS^(^J 

li\ ^>-t£>, h»UX> s drvb>, v^U*;U 

£%(2)0$£ttifiO>;&j£-C:\ 0.1-48 H^ISlS 
lb£^(3)<tU^)£#&::<!:fr-e#<i>o 



2:X=CX Y=0 -Qh^>\t^(T>^m% 




Ar-J 



(CH 2 )Hl(CH 2 )n 



(In Formula, as for n, m, R<sup>l</sup> and Ar description 
above andbeing synonymous, as for J, chlorine , bromine , 
iodine , [toriruruorometansuruhoniruokishi ], p- 
[toruensuruhoniruokishi ], the suitable leaving group which 
on [metansuruhoniruokishi ] or other synthetic organic 
chemistry is used generally is shown. ) 

compound of General Formula (1) (Below, compound (1) 
with you say,; n and m 2 together, as for the compound (1) 
where at same time R<sup>l</sup> is hydrogen atom , 
beingdisclosed in WO 96/06098 number, it is ) with suitable 
base which on synthetic organic chemistry , canuse compound 
(Below, compound (2) with you call ) of General Formula (2), 
generally (Such as for example potassium carbonate , 
potassium hydrogen carbonate , sodium carbonate , sodium 
hydrogen carbonate , sodium acetate , potassium acetate , 
sodium hydroxide , potassium hydroxide , sodium hydroxide , 
sodium hydride ) and under existing of copper reagent (Such 
as for example copper (I ) bromide , copper (I ) iodide ) of 
suitable monovalent , with in suitable solvent (for example 
benzene , toluene , xylene , dimethylformamide , dimethyl 
sulfoxide , N- methyl -2- pyrrolidone , or such as these mixed 
solvent ) which does not advancereaction inhibition , or 
solventless , with reflux temperature of room temperature 
-solvent or the temperature of boiling point vicinity of 
compound (2), by fact that 0.1 - 48 hours itreacts, compound 
(Below, compound (3) with you call ) of general formula (3) 
can be acquired. 

synthetic method of compound which is a synthetic method 
2:X=0, Y=0 

P 

<2) R 1 




.N — Ar 



(1) 



(CH 2 )m(CH 2 )ii 
N 



(3) 
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(it*, m m, R\ Ar J tetfTCE£l5*T?& 

•So) 

<b£%(i)£<b£ti(2)£, *a*dMb¥±, - 

^ug^9A&<!f)a>#i£T, SJ6©JifT*lfl 
gLttl*a!!!&8«K(ffllX.lX, *>*>s NH 

jU7Mr*>K. N-y^^-2-t°p'jK>> SfciicH 

X\ 0.1-48 l^|BlJSP5*-B:-5^tl=«fco-Cs lb£t) 
(3)£f3£>^#-e£<S>. 



t£fc 3:X=(X Y=0 U&S<b£ 




Ar-NH 2 (5) 



(In Formula, n, m, R<sup>l</sup>, Ar and J description 
above and aresynonymous. ) 

compound (1) with under existing of suitable base (Such as 
for example sodium methoxide , sodium ethoxide , potassium 
methoxide , potassium ethoxide , potassium tertiary butoxide , 
sodium , potassium , potassium carbonate , potassium 
hydrogen carbonate , sodium carbonate , sodium hydrogen 
carbonate , sodium acetate , potassium acetate , sodium 
hydroxide , potassium hydroxide , sodium hydride , butyl 
lithium ) which on synthetic organic chemistry and can use 
compound (2), generally, in suitable solvent (for example 
benzene , toluene , xylene , dimethylformamide , dimethyl 
sulfoxide , N- methyl -2- pyrrolidone , or such as these mixed 
solvent ) which does notadvance reaction inhibition , with 
reflux temperature of room temperature -solvent , by factthat 
0. 1 - 48 hours it reacts, compound (3) can be acquired. 

synthetic method of compound which is a synthetic method 
3:X=0, Y=0 

,1 



{CH 2 )m(CJH 2 )n| COOH 
X (4 ) 




(CH 2 )m(ra 2 ) 

N 




(CH 2 )m^H 2 




N — Ar 



(it'Kn.nuR 1 ti&tf Ar lifTCtPI«^ife 

60) 

-«5t(4)0Mb£1*(iaT s <b£tt(4)*fcl^;n 

ts&tfmtmiz 2 -efcy % fro r' tf&mmT-e 

fe-S'(b^#l(4)li % ^^^(Helvetica Chimic 
a Acta), 1689 I, 1954 ^-IZ^^Xl^t 
-^5t(5)0Mb£*WT, fc**(5)fcU*3) 

lis h;ux>, JpvU>, Mx^;u n 

?;ux;utMf-S/K\ n->^ ;u-2-t°PUK>, i&it 

t\tQ7?> s i>t*V>s vxfjn-f;k v 



(In Formula, n, m, R<sup>l</sup> and Ar description above 
and aresynonymous. ) 

compound of general formula (4) (Below, compound (4) with 
you say,; n and m 2 together, as for the compound (4) where 
at same time R<sup>l</sup> is hydrogen atom , 
[herubechika ] (Helvetica Chimica Acta (0018 - 019 X, 
HCACAV ) himicaActa ), beingdisclosed in 1689 page , 
1954 , it is ) with compound (Below, compound (5) with you 
call ) of general formula (5), in the suitable solvent (for 
example benzene , toluene , xylene , ethylacetate , 
dimethylformamide , dimethyl acetamide , dimethyl 
sulfoxide , N- methyl -2- pyrrolidone , methylene chloride , 
chloroform , ethylene dichloride , tetrahydrofuran , dioxane , 
diethyl ether , diisopropyl ether jpl 1 or such as mixed solvent 
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of these option ) which does not advance reaction inhibition , 
under existing of suitable base (Such as for example 
triethylamine , pyridine , dimethylamino pyridine , 
diisopropyl ethylamine , potassium carbonate , potassium 
hydrogen carbonate , sodium carbonate , sodium hydrogen 
carbonate ) which does not advance reaction inhibition , - 
with the reflux temperature of 78 deg C-solvent , by fact that 
0.1-48 hours it reacts including suitable condensing agent 
(for example diethyl cyanophosphate , benzotriazole -1- yloxy 
-tris (dimethylamino ) [hosuhoniumuhekisafuruorohosufeeto ] 
(Bopreagent ), 1 -ethyl -3- (3 &apos; -dimethylaminopropyl 
jpll ) carbodiimide (WSCI ), 1 and 3 -dicyclohexyl 
carbodiimide such as (DCCD ) ), compound (Below, 
compound (6) with you call ) of general formula (6) can be 
acquired. 

Other than this method and it can acquire compound (6), with 
next 2 method . 

method 1 xompound (4), is inserted in suitable solvent (for 
example benzene , toluene , xylene , ethylacetate , 
dimethylformamide , dimethyl acetamide , dimethyl 
sulfoxide , N- methyl -2- pyrrolidone , methylene chloride , 
chloroform , ethylene dichloride , or such as mixed solvent of 
these option ) which does not advancereaction inhibition , in 
this, under existing of suitable base (Such as triethylamine , 
pyridine , dimethylamino pyridine , diisopropyl ethylamine , 
potassium carbonate , potassium hydrogen carbonate , sodium 
carbonate , sodium hydrogen carbonate ) which doesnot 
advance reaction inhibition , - with 20 deg C~10deg C, with 
reflux temperature of 0 deg C~solvent , by fact that 0.1 - 48 
hours it reacts, compound (6) can beacquired in mixed acid 
anhydride which is formed including suitable acid chloride 
(Such as pivaloyl chloride , chloro carbon dioxide isobutyl , 
ethyl chlorocarbonate ),including compound (5). 

reactivity intermediate is obtained in method 2:compound (4) 
suitable halogenating agent (Such as for example 
phosphorous oxychloride , phosphorus pentachloride , thionyl 
chloride , phosphorous tribromide , phosphorus 
pentabromide , thionyl bromide ), making use of land 1 
&apos; -carbonyl bis -lH-imidazole etc, this reactivity 
intermediate and compound (5) compound (6) can beacquired 
by fact that it reacts. 

Next, - with reflux temperature of 78 deg C~solvent , by fact 
that 0.1 - 48 hours itreacts, compound (Below, compound (7) 
with you call ) of general formula (7) can be acquired 
compound (6), in solvent (for example tetrahydrofuran , 
dioxane , diethyl ether , diisopropyl ether jpl 1 , or such as 
mixed solvent of these option ) which does not obstruct 
advance of reaction, makinguse of suitable reductant (Such as 
for example borane , lithium aluminum hydride Niu * and 
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h\ v^^x;U7ts^vK\ N-y^U-2-b°o'JK 
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^h^tKo^>, i/^-^r-9->, yif^i 
-T-;i/> vf v^Ptr^x-^K y^y-;u, x 
-St/-;!/, v^p/ ^p/^/-;i/^fc 

7S>, tf'JvX ^^;UT5/t 0| Jv>, 5Mv 
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■c, o.i~48 mm5L&i&&zhiz&vXs itswi 



4:X=(X Y=S «Mb 



(CH 2 )m^H 2 )n 




isobutylaluminum hydride jpl 1 * Niu * ). 

With reflux temperature of under ice cooling -solvent , by 
fact that 0.1 - 48 hours itreacts, compound (3) can be acquired 
compound (7) in suitable solvent (for example benzene , 
toluene , xylene , ethylacetate , dimethylformamide , dimethyl 
acetamide , dimethyl sulfoxide , N- methyl -2- pyrrolidone , 
methylene chloride , chloroform , ethylene dichloride , 
tetrahydrofuran , dioxane , diethyl ether , diisopropyl ether 
jpl 1 , methanol , ethanol , isopropanol , propanol or such as 
mixed solvent of these option )which does not obstruct 
advance of reaction, under existing or the absence of suitable 
base (Such as for example triethylamine , pyridine , 
dimethylamino pyridine , diisopropyl ethylamine , potassium 
carbonate , potassium hydrogen carbonate , sodium 
carbonate , sodium hydrogen carbonate , sodium hydroxide , 
potassium hydroxide ) which does not advance reaction 
inhibition including suitable carbonylation agent (Such as 1 
and 1 &apos; -carbonyl bis -lH-imidazole , phosgene , tri 
phosgene ). 



synthetic method of compound of synthetic method 4:X=0, 
Y=S 



(1) 




Ar~J (2) 



(CH 2 )m(^H 2 ^ 



(8) 




,N — Ar 



(CH 2 tf^ 2 )» 
H 



OH 




(9) 



(it*, n, nu R\ Ar fccfctf J IttitVLtRmVlb 

mmim^it. ^>^>s k;ux>. ^>b> % v 

#J(Lawesson RSIftiDSJHX.. IS^SOI 
0.1-48 H#RIIKJ6*i±*ZilCcfcoT. 



(In Formula, n, m, R<sup>l</sup>, Ar and J description 
above and aresynonymous. ) 

With reflux temperature of room temperature -solvent , by 
fact that 0.1-48 hours itreacts, compound (Below, compound 
(8) with you call ) of General Formula (8) can be acquired 
compound (1), in suitable solvent (for example benzene , 
toluene , xylene , dichloromethane , chloroform , ethylene 
dichloride , or such as mixed solvent of those option ) which 
does not advance reaction inhibition and on the synthetic 
organic chemistry , including suitable thione conversion agent 
(Such as Lawessonreagent ) which is usedgenerally. 



Page 34 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



WO2001066546A1 



2003-7-2 



Vf-m 5137895 -^-IC^^^tlTl^)^. £JS<D 
Vh\ N-7^/U-2-t°P'jKX ^bT^UX 

v*+-b->, i;x^;ux-f-;u N vH'y^ptfju 
x— t^K ;k x£/— ;k -<v^P/V 
:?p/ V-;^i;7rl£::;Kb<Dffit<7);I£• 
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5:X=(X Y=S <ZMb£t)<7)£j5£>£ 




(CH^m(CH 2 )n 



In addition, with reflux temperature of under ice cooling 
-solvent , it can acquire compound (8),even by fact that 0.1 - 
48 hours it reacts compound (Below, compound (9) with you 
say,; n and m 2 together, as for the compound (9) where at 
same time R<sup>l</sup> is hydrogen atom , beingdisclosed 
in U.S. Patent 5137895 number, it is ) of the general formula 
(9), in suitable solvent (for example benzene , toluene , 
xylene , ethylacetate , dimethylformamide , dimethyl 
acetamide , dimethyl sulfoxide , N- methyl -2- pyrrolidone , 
methylene chloride , chloroform , ethylene dichloride , 
tetrahydrofuran , dioxane , diethyl ether , diisopropyl ether 
jpl 1 , methanol , ethanol , isopropanol , propanol or such as 
mixed solvent of these option ) which does not obstruct 
advance ofreaction, under existing or absence of suitable base 
(Such as for example triethylamine , pyridine , dimethylamino 
pyridine , diisopropyl ethylamine , potassium carbonate , 
potassium hydrogen carbonate , sodium carbonate , sodium 
hydrogen carbonate , sodium hydroxide , potassium 
hydroxide ) which does notadvance reaction inhibition , 
including suitable thiocarbonyl conversion agent (Such as for 
example carbon disulfide , thio phosgene ). 

compound (8) with suitable base which on synthetic organic 
chemistry , can use compound (2),generally (Such as for 
example potassium carbonate , potassium hydrogen 
carbonate , sodium carbonate , sodium hydrogen carbonate , 
sodium acetate , potassium acetate , sodium hydroxide , 
potassium hydroxide , sodium hydride ) and under copper 
reagent (for example copper (I ) bromide , copper (I ) iodide 
or other ) existing of suitable monovalent , with in the suitable 
solvent (for example benzene , toluene , xylene , 
dimethylformamide , dimethyl sulfoxide , N- methyl -2- 
pyrrolidone , or such as these mixed solvent ) which does not 
advance reaction inhibition , or solventless , with reflux 
temperature of room temperature -solvent or temperature of 
boiling point vicinity of compound (2), byfact that 0.1-48 
hours it reacts, compound (Below, compound (10) with you 
call ) of General Formula (10)can be acquired. 

synthetic method of compound of synthetic method 5:X=0, 
Y=S 



Ar-J (2) 



(8) 




N — Ar 



(CH 2 )m(^ 2 )n 



(10) 
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■ 6:X=0, Y=S tfMb£ 



(CH 2 ) 



(In Formula, n, m, R<sup>l</sup>, Ar and J description 
above and aresynonymous. ) 

compound (8) with under existing of suitable base (Such as 
for example sodium methoxide , sodium ethoxide , potassium 
methoxide , potassium ethoxide , potassium tertiary butoxide , 
sodium , potassium , potassium carbonate , potassium 
hydrogen carbonate , sodium carbonate , sodium hydrogen 
carbonate , sodium acetate , potassium acetate , sodium 
hydroxide , potassium hydroxide , sodium hydride , butyl 
lithium ) which on synthetic organic chemistry and can use 
compound (2), generally, in suitable solvent (for example 
benzene , toluene , xylene , dimethylformamide , dimethyl 
sulfoxide , N- methyl -2- pyrrolidone , or such as these mixed 
solvent ) which does notadvance reaction inhibition , with 
reflux temperature of room temperature -solvent , by factthat 
0. 1 - 48 hours it reacts, compound (10) can be acquired. 

synthetic method of compound of synthetic method 6:X=0, 





(CH 2 )m(CH 2 )i^ 



N (10) 



(xC^vn.m.R 1 fccfctf Ar l*ITj I B^r 1^1 » Tr fe 

Bkmtf. ^>Hf>, kiux> n +vu>, mm 

iglb^b>, £PPtM,A. "i^bx^b 
xh^tKP7^>, vifiH 

— x i?-fv^Ptfjux— x;u, x 

^Ptf;Ux^U75>, i£Bft7k& 



(In Formula, n, m, R<sup>K/sup> and Ar description above 
and aresynonymous. ) 

compound (7), in suitable solvent (for example benzene , 
toluene , xylene , ethylacetate , dimethylformamide , dimethyl 
acetamide , dimethyl sulfoxide , N- methyl -2- pyrrolidone , 
methylene chloride , chloroform , ethylene dichloride , 
tetrahydrofuran , dioxane , diethyl ether , diisopropyl ether 
jpl 1 , methanol , ethanol , isopropanol , propanol or such as 
mixed solvent of these option ) which does not obstruct 
advance ofreaction, under existing or absence of suitable base 
(Such as for example triethylamine , pyridine , dimethylamino 
pyridine , diisopropyl ethylamine , potassium carbonate , 
potassium hydrogen carbonate , sodium carbonate , sodium 
hydrogen carbonate , sodium hydroxide , potassium 
hydroxide ) which does notadvance reaction inhibition , 
including suitable thiocarbonyl conversion agent (Such as 
carbon disulfide , thio phosgene ),with reflux temperature of 
under ice cooling -solvent , compound (10) can be acquired 
by 0.1 - 48hours reacting. 
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7:X=S. Y=0 tL<(£ S (Dit£Wl<Dik]$. synthetic method of compound of synthetic method 7:X=S, 

fife Y=0 or S 

a 




(12) 




COOH 



(CH 2 )m(CH 2 ) 

V (13) 



(CH 2 )m(CH 2 




CYNHNH 2 



N (14) 




(CH 2 )m(CH 2 )n 

N (15) 



<CH 2 KqH 2 )n 

N 




N — Ar 



(16) 



(5C*,n, m, R\ Ar &><kl$ Y liHUfBi:|plS"C& 

•So) 

-J&S(ll)(D<b£«lT , <(b^!fel(ll)<tt,L^; 

n m 2 -efcy, r 1 ^Tksitig^-efc 

3^^1(11)1*, ifWF 2-62883 ^IcFjS^ft 

(MtHX. x$/-;U, S^JU/M/ 

(DftEG)?g^^5S)+, W*i£fi>Hb^±, -« 

v7Mb:ftUOA&<!:)£fflin:.0 deg C 
~/*£*£0>ji?*5i£^Jt-e\ 0.1-48 B#F B 1J5ffc£t!;&C 
<tlcJ:oT, -^iC(l2)CDlb£MT, ibi^ 
(12)<tU^)£<#3-<t^-e£3o 

4b£!$)(i2)l3\ Wi>*>'JJUv7-Kfc 
£tfi£<b7;U5-^A<Z>#£T, i?*PP>*> 
«K0 deg C~;§^<Z>jI»Jg-£\ 0.1-48 R$ffl 



(In Formula, n, m, R<sup>l</sup>, Ar and Y description 
above and aresynonymous. ) 

compound (Below, compound (11) with you say,; n and m 2 
together, as for the compound (1 1) where R<sup>l</sup> is 
hydrogen atom , being disclosed in Japan Unexamined Patent 
Publication Hei 2- 62883 number, it is ) of General Formula 

(1 1) , in suitable solvent (for example methanol , ethanol , 
dimethylformamide , dimethyl sulfoxide , water or mixed 
solvent of these option ) which does not advancereaction 
inhibition and on synthetic organic chemistry , with reflux 
temperature of 0 deg C~solvent , by thefact that 0.1 - 48 hours 
it reacts, compound (Below, compound (12) with you call ) of 
General Formula (12) canbe acquired making use of cyanide 
conversion agent (Such as for example cyanide conversion 
soda , potassium cyanide ) which is usedgenerally. 

In addition, under existing of trimethylsilyl cyanide and 
aluminum chloride and in the dichloromethane , with reflux 
temperature of 0 deg C~solvent , it can acquire compound 

(12) , even byfact that 0.1-48 hours it reacts. 
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S(l3)©fl:**(J2lT, <b£*(i3)ifct N 5)*ff 

1b£^(i3)£, *«*J*fc*±, -ftttfrfcffl 
Sfc£)lcft?- ctfcj^T* -ft 

S(14)«Z>ft^«B(JslT» fc£!|*(14)*fcl^)*» 

Y # O tffc*<b^«B(14)A<ff Z#l 
l::±ie<D^f->1bfit^£^TJ5lS£tt£>C < !: 
CUc^T, Y tfi S Tffe-6<b^«B(14)*1»S^tA< 

ft**(i4)*» ^m^mt^±. -mm\z^m 

SJ£*"H:*-tl=«fcoT, -ft5£(15)aMb£tl 
(JUT,-fb^«B(15)tt,L^)*»*CltA<-e^o 



-«5t(16)aMb£ft(J2TF» <b£*B(16)£t,l^) 



£fi£& 8:X=o, y=o aHb£tia>£»$;£ 
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Next, compound (12), on synthetic organic chemistry , by fact 
that with (for example hydrochloric acid , sulfuric acid , acetic 
acid or in mixed solvent of these, with reflux temperature of 0 
deg C~solvent , 0. 1 -48 hours it reacts such as ) under 
hydrolysis condition of nitrile which is used generally it 
reacts, compound (Below, compound (13) with you call )of 
General Formula (13) can be acquired. 

compound (13), on synthetic organic chemistry , it attaches on 
hydrazide conversion reaction (On synthetic organic 
chemistry which uses for example alcohol -sulfuric acid , 
alcohol -hydrochloric acid , alcohol -thionyl chloride etc, with 
known method , it leads towith ester once, in alcohol , reacts 
said ester , with hydrazine ,or passes by suitable condensing 
agent or reactivity intermediate and hydrazine condenses such 
as ) which is usedgenerally and with thing, can acquire 
compound (Below, compound (14) with you call ) of General 
Formula (14). 

When compound (14) where Y is O acquires, by factthat it 
reacts to this making use of above-mentioned thione 
conversion reagent , compound (14) where Y is S can 
beacquired. 

compound (14), by fact that it reacts with (It reacts with 
sodium nitrite in for example acidic water solution such as ) 
on synthetic organic chemistry andunder Curtius 
rearrangement condition which is used generally, compound 
(Below, compound (15) with you call ) of General Formula 
(15)can be acquired. 

By fact that it reacts compound (15), making use of 
theabove-mentioned synthetic method 1 or method which is 
stated in synthetic method 2, the compound (Below, 
compound (16) with you call ) of General Formula (16) can 
be acquired. 

synthetic method of compound of synthetic method 8:X=0, 
Y=Q 
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<CH 2 )m(CH 2 

T 

Q 




R 



A 



+ Ar — NHCOOT 



(18) 




(17) 



s — Ar 



(CH 2 )m(^f 2 )n 



Q < 19 > 




<CH 2 )m(CH 2 )n 



N — Ar 



BEL (19a) 



(CH 2 ) 



(5*(19)f*. 75$(19a) 




,N — Ar 



(3) 



T liMtt£fctt#tt«tta>lfc3lsa i~4 0)7 

>(BH 3 )£*-r 0 ) 

Ticfci+*i£«!K*fctt»tt»tta)ft*a i~4 
<dtju*ju*i*> 

tf ji — f v?Pt°;u, ??Jk <iv2*iW £h« 

-«a(19)<D<b^*(JSlT, <b£*(19)*fcl*5; 
-«it(19)4UQ tf#£U^i§£#\ ±IElb 

^tt(3)ir*n£-r*)ii. -«a(i7)©<b^!ft(Jei 

T, ft^«B(17)ttiL^d)*-ttS(18)©^b^!|* 
(liTF, <b£^(18)<t^d)<!:£lS£l±3-£:lc<fc 



<b£*(17)(n cfctf m A<ft[= 2 t?*y s fro R 1 

067 *lcH«i*iTl*<5)4:fl:6tt(l8)*, *r«l 

4-^1/^1/*'; bf'J$?>fc£)*fc[i*r 
tt£riMb3*±» -«Wlcfflt^6*i* 4 m7>* 



(In Formula, as for n, m, R<sup>l</sup> and Ar description 
above andbeing synonymous, as for T it shows alkyl group of 
carbon number 1-4 of straight chain or branched chain , Q 
does not exist, or shows borane (BH<sub>3</sub> ). ) 

As for alkyl group of carbon number 1~4 of straight chain or 
branched chain in T, you can list for example methyl , ethyl , 
propyl , isopropyl , butyl , isobutyl , tertiary butyl etc, 
especially methyl , ethyl is desirable. 

compound (Below, compound (19) with you say,; in General 
Formula (19), when Q does not exist, it corresponds to 
above-mentioned compound (3) ) of General Formula (19) 
compound of General Formula (18) (Below, compound (18) 
with you call ) with canproduce compound (Below, 
compound (17) with you call ) of General Formula (17) by 
fact that it reacts. 

compound (17) (n and m 2 together, as for compound (17) 
where at same time the R<sup>K/sup> is hydrogen atom , 
being disclosed in Japan Unexamined Patent Publication Hei 
08-134067 number, it is ) with amine which on synthetic 
organic chemistry , can use compound (18), generally (Such 
as for example triethylamine , diisopropyl ethylamine , 4- 
methylmorpholine , pyridine ) or on synthetic organic 
chemistry and under existing of quaternary ammonium salt 
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^b^*(19)(±Ea(19a)TfS**t*ft^«B;JJl 
^>S«lCfst-rzt(Cj:y % lb£tl(3)£*#£Z 

astss-e. o.i~24 i^iHsi£$-&*^iCcfco 



L<li^^;S14ft|B{*^5t*Lfc*^A^Jif 
fl^a)i?7Xf-^"7-tt»35i]|Sa<b, ^7PT 
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(for example tetramethyl ammonium chloride * Niu *, 
tetramethylammonium fluoride ** Niu * and 
tetramethylammonium bromide * Niu *, iodide 
[tetoramechiruanmoniumu ], tetrabutyl ammonium chloride * 
Niu *, tetrabutylammonium fluoride ** Niu *, 
tetrabutylammonium bromide * Niu * and tetrabutyl 
ammonium iodide ** Niu *, benzyl trimethyl ammonium 
chloride jp 11 ammonium , fluoride 
[benjirutorimechiruanmoniumu ], such as 
benzyltrimethylammonium bromide jpl 1 ammonium , benzyl 
iodide trimethyl ammonium )which is used generally, with in, 
or solventless suitable solvent (Such as for example 
methanol , ethanol , propanol , tetrahydrofuran ,1,4- 
dioxane , dimethylformamide , dimethyl sulfoxide , benzene , 
toluene , xylene , water or mixed solvent of these option ) 
which doesnot advance reaction inhibition , with reflux 
temperature (In case of solventless , room temperature 
~200deg C ) of room temperature -solvent , by thefact that 
0.1-24 hours it reacts, compound (Below, compound (3) 
with you call ) can be acquired. 

Furthermore, compound (19) (Below compound ; which is 
displayed with above Formula (19 a), compound (19 a )with 
you call ) where Q by using compound (17)where Q is borane 
at time of above-mentioned reacting,is borane is acquired, but 
this it attaches on deviation from borane reaction and 
compound (3) can be acquired due to especially. 

compound (19 a), in suitable solvent (Such as for example 
methanol , ethanol , propanol , tetrahydrofuran ,1,4- 
dioxane , dimethylformamide , dimethyl sulfoxide , acetone , 
water, or mixed solvent of these option ) which does not 
advance reaction the inhibition , on synthetic organic 
chemistry and under existing of suitable acid (for example 
hydrochloric acid , hydrobromic acid , * such as Shun and 
nitric acid , trifluoro vinegar Shun ) which is usedgenerally, 
with reflux temperature of room temperature -solvent , by 
fact that 0. 1 - 24hours it reacts, compound (3) can be 
acquired. 

spiro cyclic compound of this invention which is acquired this 
way isolation and purification ispossible with recrystallization 
method , column chromatography or other conventional 
method . 

When product which is acquired is racemate , due to division 
recrystallization of salt of for example optically active acid , 
or optically active support can be divided into the desired 
optical isomer by passing through column which is filled. 

It can separate individual diastereomer with fractional 
crystallization , chromatography or other means . 
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These are acquired by also fact that optically active starting 
material compound etc is used. 

In addition, it can isolate configurational isomer with 
recrystallization method , column chromatography etc. 

When optical isomer of spiro cyclic compound , of this 
invention or acceptable salt on pharmaceutical ituses, as 
pharmaceutical acceptable support on formulation (Such as 
vehicle , binder , disintegrating agent , flavoring , corrective , 
emulsifier , diluent , solubilizer ) with mixing the compound 
of this invention ,that way or with form of formulation (Such 
as tablets , pill agent , capsules , granule , powder , syrup , 
emulsion agent , elixir , suspension agent , solution agent , 
injectable , drip or suppository ), it can prescribe 
pharmaceutical composition which is acquired to oral or 
parenteral . 

pharmaceutical composition , following to conventional 
method , formulating is possible. 

In this specification , parenteral is something which includes 
subcutaneous injection , intravenous injection , intramuscular 
injection , intraperitoneal injection or drip method etc. 

It can manufacture injectable preparation , for example sterile 
water for injection characteristic suspension or oily 
suspension , with method which is known with this said field 
making use of suitable dispersing agent ormoisture 
conversion agent and suspending agent . 

Water, Ringer&apos;s solution , isotonic salt liquid etc which 
can use it is listed vehicle or as solvent as is permitted. 

Furthermore, you can use also nonvolatile oil of sterile 
usually solvent oras slurrying solvent . 

Because of this , be able to use every nonvolatile oil and 
aliphatic acid , also lipid oil of natural , synthetic or 
semisynthetic or, mono , di or tri glyceride of aliphatic acid , 
natural , synthetic or semisynthetic is included. 

Mixing drug and suitable nonstimulus characteristic assistant 
shape agent (With ambient temperature such as for example 
cocoa butter and polyethylene glycolated jpl 1 it is a solid , 
but with temperature of bowel with liquid , it melts with 
intrarectal ,discharge drug such as those which ), it can 
produce suppository for rectal administration . 

As solid dosage form for oral dosage , powder , granule , 
tablets , pill agent , capsules or other you can list those which 
wereinscribed. 

In kind of drug form , additive , for example sucrose , 
lactose , cellulose sugar , corn starch , manitol , maltitol , 
dextran , starch of at least one , polymer of agar , 
alginate ,chitins , chitosans , pectin , traganth gum , gum 
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arabic , gelatin , collagen and casein , albumin , synthetic or 
semisynthetic orit can mix active ingredient compound with 
glyceride . 



As for any kind of drug form things, in addition, as though 
conventional ,further additive (for example inert diluent , 
magnesium stearate , talc or other lubricant , paraben and 
[sorubin ] or other preservative , ascorbic acid , ;al such as 
-tocopherol , cysteine or other antioxidant , disintegrating 
agent , binder , thickener , buffer , sweetening agent , flavor 
imparting agent , per fume agent ) it is possible to include. 

tablets and pill agent can also be produced furthermore 
[enterikkukootingu ]. 

As liquid for oral dosage , you can list acceptable emulsion 
agent , syrup , elixir , suspension agent , solution agent etc as 
pharmaceutical ,as for those with this said field you are 
possible to include inert diluent , for example water which 
general/universal popular use you can be. 

optical isomer of compound , of General Formula (I ) or 
acceptable salt on pharmaceutical hasfor strong ;al 7 nicotine 
receiver work operation or one for;al 7 nicotine receiver 
portion workoperation, Alzeheimer&apos;s disease , 
cognitive dysfunction , note defect disorder , anxiety , 
depression , schizophrenia , epilepsy , pain , [touretto ] 
syndrome , Parkinson person illness, treatment drug or the 
preventitive , of neurodegenerative disease to which 
Huntington&apos;s disease or other treatment drug or 
preventitive , choline characteristic neurotransmission has 
caused abnormality furthermore it is effective as prohibited 
smoke medicine. 

dose is decided those or considering other factor age , body 
weight , general health state , gender , meal , dosage time, 
according to extent of disease condition whichdoes therapy 
that time of combination and patient of administration 
method , excretion velocity , drug . 

As for optical isomer of the compound of this invention , or 
acceptable salt on pharmaceutical , it can usesafely with low 
toxicity , as for dose of 1 day , approximatelyO.01 - 50 
mg/person /day , preferably 0.01~20mg/person /day is 
prescribed by subcutaneous , intravenous , intramuscular or 
intrarectal , to for example parenteral different with such as 
state of patient and types , administration route of body 
weight , compound , inaddition approximately 0.01 - 150 
mg/person /day , preferably 0.1 ~100mg/person /day it is 
desirable in oral to be prescribed. 

Working Example (s ) 
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Below, this invention is explained in detail with starting 
material synthesis example, Working Example , formulation 
example and Working Example , but this invention is not 
something which is limitedwith these. 



compound (8)starting material synthesis Example 1 

s 



N 



*mm*m 5137895 mztm<Di5&%m^ 

T^-vTAS-tKn^-l-T-flfv^P [2.2.2] 
t!:-5-tlcJ;y N 3-T5/^;U-3-tKPdFv-l-T 
If v?P[2.2.2];f ^><t(D 3:2 CD;g£tl lOg £ 

mm^m io g £x$/-;u isomL {zmmtt, 
mmw^L 7.3 g ^u-mmm 4.8mL £ 

* , JOA7K/t;^PxT^PP7t-^UAfc e fei;>^ 

-T-|C#L, ^PP/N;UA:^/-;i/=4:l giEffi^ 

fSB B a^TL\Xt 0 P[[l]T+fe'v^P[2.2.2]^ 
*>-3,5' -^+"tryjv>[2]5 1 ^>]4.2g £|#fc 0 

HjA 255-257 deg C/ttM. 

'H-NMR(400MHz,DMSO-d 6 ) 6 : 1.37-1. 58(3H, 
m), 1.74-1. 84(lH,m), 1.95-1.98(lH,m), 2.50-2. 
78(4H,m), 2.94(2H,brs), 3.50(lH,d,J=10Hz), 3. 
76(lH,d,J=10Hz), 9.81(lH,brs). 

WMSmm 2(1b^^(l5)) 




3 -aminomethyl -3- hydroxy -1- azabicyclo 3: blend lOg of 2 
of [2.2 . 2] octane and 3 -hydroxy -1- azabicyclo [2.2 . 2] 
octane was acquired by reacting with lithium aluminum 
hydride Niu * making use of method which is stated in U.S. 
Patent 5137895 number, 3 -cyano -3- hydroxy -1- azabicyclo 
[2.2 . 2] octane . 

Melting said blend lOg in ethanol 150ml , 2 hours heating and 
refluxing it did including potassium carbonate 7.3g and 
carbon disulfide 4.8ml . 

After reaction termination , it concentrated reaction mixture , 
in residue twice itextracted with chloroform and methanol 
mixed solution including saturated aqueous potassium 
carbonate solution liquid , dried with potassium carbonate , 
concentrated. 

residue which it acquires it attached on 
[shirikagerukaramukuromatogurafii ], concentrated 
chloroform :methanol =4 : 1 outflow amount and it did 
recrystallization crystal which is acquired makinguse of 
methanol , spiro [[1] azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine [2] thione ] acquired 4.2 g. 

melting point 255-257deg Cper minute solution. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.37 - 1.58 (3 H, m ), 1.74 - 1.84 (1 H, 
m ), 1.95 - 1.98 (1 H, m ), 2.50 -2.78 (4 H, m ), 2.94 (2 H, 
brs ), 3.50 (1 H, d, J=10Hz ), 3.76 (1 H, d, J=10Hz ), 9.81 (1 
H, brs ). 

compound (15)starting material synthesis Example 2 

,0 
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4#I8¥ 2-62883 mztm<DXt?n[[l]7+ftlis 
lf'>^P[2.2.2]+^^>-3-^-;U*»<6o 



)\,* ! ?)l,-l-7-*f&>9B[2.2.2]*9*>-3-tt 

EJ&»7&s ZfifiWIU (3-^tKP+v-l 
-7^V^P[2.2.2]*^>-3-^U)7-fehtK^ 

;ifl!Mb£«!i£«lt*l::»# £-fe!\ 3S«»v-5f 

KK*'J^A-ett*tL, ifiU Xt°P[l-71ff 
«>^P[2.2.2]*f *>-3,5' -^77*'Jv>-2' 

lt¥4£$#J 3«b^*(15)) 



Melting spiro which is stated in Japan Unexamined Patent 
Publication Hei 2- 62883 number [[1] azabicyclo [2.2 . 2] 
octane -3, 2&apos; -thiirane ] and trimethylsilyl cyanide in 
methylene chloride , heating and refluxing it does including 
aluminum chloride . 

After reaction termination , it pours reaction mixture into 
aqueous potassium carbonate solution , extracts with the 
chloroform , dries with potassium carbonate . 

It concentrates this, residue which is acquired it attaches on 
the[shirikagerukaramukuromatogurafii ], 3 -cyanomethyl -1- 
azabicyclo obtains [2.2 . 2] octane -3- thiol . 

this compound is melted in methanol , hydrochloric acid gas 
is blown with under ice cooling . 

After reaction termination , this is concentrated, 3 
-methoxycarbonyl methyl -1- azabicyclo [2.2 . 2] octane -3- 
thiol isobtained. 

It melts this compound in methanol , heating and refluxing it 
does including the hydrazine hydrate . 

After reaction termination , this is concentrated, (3 -thio 
hydroxy -1- azabicyclo [2.2 . 2] octane -3- yl ) aceto 
hydrazide is obtained. 

Melting this compound in hydrochloric acid , it heats 
including sodium nitrite . 

After reaction termination , cooling to room temperature , you 
adjust liquid alkalinity including potassium carbonate , extract 
with chloroform -methanol mixed solution . 

It dries with potassium carbonate , concentrates, obtains spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -thiazolidine 
-2&apos; -on ]. 

compound (15)starting material synthesis example 3 




N 



KP+V-J-y^e V^P[2.2.2]7h^> Melting (3 -thio hydroxy -1- azabicyclo [2.2 . 2] octane -3- 

-3--Y ;U)7-feht K^vK£hJU^>IC;^$l£-B\ L yl ) aceto hydrazide in toluene , heating and refluxing it does 

awesson l£^£fln^Tflnj|ftS3it"3~<5o including the Lawessonreagent . 

SfSHTIlL ^ft£;JIISL^ t#£fc£?j|^[£"V , J After reaction termination , it concentrates this, residue which 
/tl^VU^^A^PThy^^— is acquired itattaches on 

KP+5M-71f fcf % >£P [2.2.2]^£>-3-*f [shirikagerukaramukuromatogurafii ], obtains (3 -thio 

f^^-feht K^$/K£#fto hydroxy -1- azabicyclo [2.2 . 2] octane -3- yl ) thio aceto 

hydrazide . 
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Kauri*, aa*-eHHPL-cK**y>A* 

^>£P[2.2.2]*£$>-3,5'-*7V f 'Ji>>[2]?- 
E^WI 4(ft**(l)) 




Melting this compound in hydrochloric acid , it heats 
including sodium nitrite . 

After reaction termination , cooling to room temperature , you 
adjust liquid alkalinity including potassium carbonate , extract 
with chloroform -methanol mixed solution . 

Drying with potassium carbonate , it concentrates, obtains 
spiro [[1] azabicyclo [2.2 . 2] octane -3, 5&apos; -thiazolidine 
[2] thione ]. 

compound (l)starting material synthesis example 4 
NH 



V-fV^Pt°;UT5> 8.26ml ^h^fcRP?^ 
50ml lzmML,-7S deg C T* n-^JI/'J? OA 
(1.59M. 48ml)£aSTLfco 

30#|!IJ0 deg C-C«#U-78 deg C*T?ftiP 

Kfcmzm mm 3 «t?^u 7.2ml £»tu -78 

deg C-C30»H«ffLfco 

SejjEI=(5S)-l-7-tflfS/^0[3.2.1]*^5r>-6- 
7.4g ©xh^tKP^^JSfft 30ml £;gT 

"Ctffi til Lfc o 

T.(5S)-2-(6-tKP^V-l-T+ftv^P[3.2.1]^ 

Ms-e-iftj*#L, ML-c»e>tLfc«aE*^ 
^□□^b^-ettfflL-cwiSttil^y*^ 

^A-CftJiL, MLT, (5S)-2-(6-tKP+v-l- 
7tPt5*>^P[3.2.1]*^M-^JU)ltifc^JUx 
Xx;u£@ft<hLT£mMlcf#/co 

z<DibGfa£**s-)i> 200ml icJWBL.tK? 

V> 1 Tkftttl 50ml £jn;tT 3 ftMjD&jSSlEL 



diisopropyl amine 8.26ml was melted in tetrahydrofiiran 
50ml , - n- butyl lithium (1.59 M, 48ml ) was dripped with 78 
deg C. 



It dripped acetic acid tertiary butyl 7.2ml to reaction mixture , 
- 30 min agitated with 78 deg C. 

(5 S ) - 1 -azabicyclo it dripped tetrahydrofiiran solution 30ml 
of [3.2 . 1] octane -6-on 7.4g to reaction mixture , rosethat 
way to room temperature . 



It dried organic layer with magnesium sulfate , concentrated, 
it acquired in the quantitative (5 S ) - 2 - with (6 -hydroxy -1- 
azabicyclo [3.2 . 1] octo -6-yl ) acetic acid tertiary butyl ester 
as solid . 

this compound was melted in methanol 100ml , concentrated 
sulfuric acid 10ml was dripped with the under ice cooling . 

overnight it agitated with room temperature , concentrated 
and it melted the residue which is acquired in chloroform , 
poured into aqueous potassium carbonate . 

Extracting with chloroform , it dried organic layer with 
magnesium sulfate concentrated, it acquired in quantitative (5 
S ) - 2 - with (6 -hydroxy -1- azabicyclo [3.2 . 1] octo -6-yl ) 
methyl acetate ester as solid . 

It melted this compound in methanol 200ml , 3 hours heating 
and refluxing it did including hydrazine monohydrate 50ml . 

After reaction termination , concentrating, it equipped Dean 



It agitated with 30 min Odeg C, - cooled to 78 deg C. 



After reaction termination , you poured reaction mixture to ice 
water , extracted with the ethylacetate . 
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5<hnl£ftI;t.-C-7V— >X$-££MU a*0© 

;lli§LT(5S)-2-(6-tKn+WO^t*v?P[3. 
2.1]*$h-6-^l/)fmtK7$JK£Btt£LT£ 

U /H^SiSc 11.5ml 



daMb£8l£* 50ml ICj| 

*J%T-CffiffiBW-h'J^A 4.34g ©7K^?S 20ml 
^TLfcflL 70 deg C "C 3 mmimMMftL 

^A^PTh^^— (NH ^'Jrt^k DM-102 

o, *±»>y»>7ft*)i=#Lfc. 

^PP7t-v;UA:^y-;U 30:1 3Sffl$*£»ffiLT 

r#ftbLfcig H e H ^iiixL,(5S)-xt 0 p[i-T-tfe' 
v^p[3.2.i]^-^^>-6,5' -^-+-y-yjv>-2' 

>]£3*!tfe*6iii£LT 6.2g ftfc. 

0.3g £x$/-;u 2ml i:iHU 30%£ 

g&-i*/-ju£jo*TtfttjL/=*sa£ati5iu 

(5S)-X tf P [ 1 -7+ftf v£ P [3 .2. 1 ];>h>£>-6,5 ' - 
T0.2g#^ o 

(5S)-xt°P[i-7ift*v?p[3.2.i]:f^>-6,5'- 

B4^>270 deg C. 

'H-NMR(400MHz,DMSO-d 6 ) 6 : 1.60-1. 72(3H, 
m), 1.92-2.08(lH,m), 2.48-2.5 l(lH,m), 3.24-3. 
38(4H,m), 3.55-3.72(4H,m), 7.84(lH,s), 11.37 
(lH,s). 

mnsmm s(fc**(i)) 




Stark in residue which it acquires including toluene 50ml , 
excluded hydrazine of the excess . 

Concentrating, it acquired in quantitative (5 S ) - 2 - with (6 
-hydroxy -1- azabicyclo [3.2 . 1] octo -6-yl ) acetic acid 
hydrazide as solid . 

this compound was melted in water 50 ml , concentrated 
hydrochloric acid 1 1.5ml was added. 

After dripping aqueous solution 20ml of sodium nitrite 4.34g 
with under ice cooling , 3 hours heat and stir it didwith 70 deg 
C. 

After reaction termination , reaction mixture was done ice 
cooling , liquid wasdesignated as basic including potassium 
carbonate . 

Extracting with chloroform , it dried organic layer with 
potassium carbonate .concentrated and residue which is 
acquired it attached on [shirikagerukaramukuromatogurafii ] 
(NHsilica gel , DM -1020, Fuji Silysia Chemical Ltd. (DB 
69-074-5500 ) ). 

Concentrating chloroform :methanol 30:1 outflow amount, it 
filtered crystal which wasprecipitated including diisopropyl 
ether jpl 1 in residue which it acquires, 6.2 g it acquired (5 S ) 
-spiro with [1 -azabicyclo [3.2 . 1] octane -6, 5&apos; 
-oxazolidine -2&apos; -on ] as pale yellow crystal . 

It melted 0.3 g inside this in ethanol 2ml , it filtered the 
crystal which was precipitated including 30% hydrochloric 
acid -ethanol 0.2 g it acquired(5 S ) -spiro with [1 -azabicyclo 
[3.2 . 1] octane -6, 5&apos; -oxazolidine -2&apos; -on ] 
acetate as white crystal . 

(5 S ) -spiro data : of [1 -azabicyclo [3.2 . 1] octane -6, 
5&apos; -oxazolidine -2&apos; -on ] acetate 

melting point >270deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.60 - 1.72 (3 H, m ), 1.92 - 2.08 (1 H, 
m ), 2.48 - 2.51 (1 H, m ), 3.24 -3.38 (4 H, m ), 3.55 - 3.72 (4 
H, m ), 7.84 (1 H, s ), 1 1.37 (1 H, s ). 

compound (l)starting material synthesis Example 5 
,0 



(5R)-l-7i?l£v'{'P[3.2.1]^"'£7£l/-6-:t'> 10.9g It reacted in same way as starting material synthesis example 

&fc#tLXMft'£llLW 4 t l3fl|lCJE(6$ fif 4 (5 R ) - 1 -azabicyclo with the[3.2 . 1] octane -6-on 10.9g as 
L\ (5R)-XL° 0[l-T-*f\fi/^a[3.2A]t<P^- starting material , 6.7 g it acquired (5 R ) -spiro with [1 
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6,5' -**-y-i/ui?>-2' -t^]&m&t£&tL 

X 6.7g #fc 0 

Z<7>5*> 0.3g £x£/-;U 2ml IC;§fl?U 30%±t 
(5R)-X t° P [ l-71f tf P [3 .2. l]*9$>-6,5 ' - 
T0.2g#fco 

(5R)-7.tfO[l-T+Ftfi/^P[3.2.1]^-^>-6,5'- 

**-yvjs»-2' -*>ymi&<DT-*: 

Ifcj5>270 deg C. 

'H-NMR(400MHz,DMSO-d 6 ) d : 1.60-1. 72(3H, 
m), 1.92-2.08(lH,m), 2.48-2.5 l(lH,m), 3.24-3. 
38(4H,m), 3.55-3.72(4H,m), 7.84(lH,s), 11.37 
(lH,s). 

IMM 6(ft 



CH 




-azabicyclo [3.2 . 1] octane -6, 5&apos; -oxazolidine 
-2&apos; -on ] as pale yellow crystal . 

It melted 0.3 g inside this in ethanol 2ml , it filtered the 
crystal which was precipitated including 30% hydrochloric 
acid -ethanol 0.2 g it acquired(5 R ) -spiro with [1 -azabicyclo 
[3.2 . 1] octane -6, 5&apos; -oxazolidine -2&apos; -on ] 
acetate as white crystal . 

(5 R ) -spiro data : of [1 -azabicyclo [3.2 . 1] octane -6, 
5&apos; -oxazolidine -2&apos; -on ] acetate 

melting point >270deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.60 - 1.72 (3 H, m ), 1.92 - 2.08 (1 H, 
m ), 2.48 - 2.51 (1 H, m ), 3.24 -3.38 (4 H, m ), 3.55 - 3.72 (4 
H,m), 7.84 (lH,s), 11.37 (lH,s). 

compound (l)starting material synthesis example 6 
NH 



4-^U-l-7^tfv^P[2.2.2]^£>-3-:t> 1 

9 g zmmtLxmnsmm 4 tmmi^^i 

l\4-^;i/-Xt°P[l-T^t£v^P[2.2.2];f^ 

>-3,5' -**-w*)i»-2' -*>]&m&®i$kt 

LX 3.0g mzo 

Z-(Do*> 0.3g £x£/— )l 2ml lC;tfl?U 30%i£ 

5* v>-2* -*>]*ii**efe*ga 

tLX 0.2g mtzo 

4-^;u-xt°p[i-T-y i e , ->^p[2.2.2]^^^>- 

3,5* -t*WJ V>-2' -*>]imm<DT-*: 

1 H-NMR(400MHz,DMSO-d 6 ):0.86(3H,s), 1.52- 
1.82(4H,m), 3.08-3.47(8H,m), 4.36(lH,d,J=8H 
z), 11.00(lH,brs). 

mmm 1 

Xt°P[l-T-ft:v^P[2.2.2]7j-^>-3,5'-^ 
•9"l/'Jv>-2' -*>]1.0g s 2-^P^^b> 2.6 

g» awm-M o.ig ts&VBtmhWjA o.69 g 

(DMSWlt: 130 deg C XtiamWtftLtzo 

v'J*^;u*^A^PTh^^-[c#L 

^pp^;i/A:^y-;ix=i0:l gSU^ML-C 
^ffl^rs^0 B H L.3'-(2-^-^;u)xt°p[i- 



It reacted in same way as starting material synthesis example 
4 4 -methyl -1- azabicyclo with [2.2 . 2] octane -3- on 19g as 
starting material , 3.0 g it acquired 4 -methyl -spiro with [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] as the pale yellow crystal . 

It melted 0.3 g inside this in ethanol 2ml , it filtered the 
crystal which was precipitated including 30% hydrochloric 
acid -ethanol 0.2 g it acquired4 -methyl -spiro with [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate as white crystal . 

4 -methyl -spiro data : of [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ] acetate 

<sup>K/sup>H-nmr (400 MHz , DMSO -d<sub>6</sub> ): 
0.86 (3 H, s ), 1.52 - 1.82 (4 H, m ), 3.08 - 3.47 (8 H, m ), 
4.36 (1 H, d, J=8Hz ), 1 1.00 (1 H, brs ). 

Working Example 1 

spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] 1 .0 g, 2- bromonaphthalene 2.6g, copper (I ) 
iodide 0. 1 g and blend of potassium carbonate 0.69g heating 
and stirring were done with 130 deg C. 

After reaction termination , suspension designating reaction 
mixture as chloroform , itattached on 
[shirikagerukaramukuromatogurafii ]. 

Concentrating chloroform :methanol =10:1 outflow amount, 
recrystallization it did crystal whichit acquires making use of 
ethanol -isopropyl ether , 3 &apos; - (2 -naphthyl ) spiro [1 
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>-2' -*>]l/2 TkfO^ 0.2 lg Sftfco 
IK£ 173-175 deg C. 

I H-NMR(400MHz,CDCl 3 ) 5 : 1.51-1. 90(3H,m), 
2.10-2.25(2H,m), 2.76-3 .08(4H,m), 3.04(lH,d,J 
=15Hz), 3.39(lH,d,J=15Hz), 3.92(lH,d,J=9Hz), 
4.23(lH,d,J=9Hz), 7.43-7.5 l(2H,m), 7.70(1H, 
d,J=2Hz), 7.78-7.87(3H,m), 7.99(lH,dd,J=2Hz, 
9Hz). 

Hl6fe^J2 

WO96/06098-§-|CfB«0)(-)-(S)-XlfP[l-T- 1 flf 
i/^P[2.2.2]^^>-3,5' V'Jv>-2' 
>]1.0g <h 2-^ p P ; E-f7^U> 2.6g £ffll^T||Jfc 
#1 1 tH«<D*a-efi(6*fTt \ (R)-3'-(2-:K7 
^ 1 ;U)7.lfP[l-7-9 J lf*>^P[2.2.2]^-^>-3,5'- 
v>-2' -*>]1.2g £*#fc„ 



193-195 deg C. 

1 H-NMR(400MHz,CDCl 3 ) 6 :1.51-1.90(3H,m), 
2.10-2.25(2H,m), 2.76-3.08(4H,m), 3.04(lH,d,J 
=15Hz), 3.39(lH,d,J=15Hz), 3.92(lH,d,J=9Hz), 
4.23(1 H,d,J=9Hz), 7.43-7.5 l(2H,m), 7.70(1H, 
d,J=2Hz), 7.78-7.87(3H,m), 7.99(lH,dd,J=2Hz, 
9Hz). 

WO96/06098 ^-|CfB«CD(+)-(R)-Xt°P [1-T+P 

t*->^p[2.2.2]7t-^^>-3,5' -tt-y-WJy-i' - 

*>]0.9g t 2-ZfU=E-f7$\s^ 2.6g £ffl^T|| 

mm i mmtDttt^&foZ'ii^. (s>-3' -(2-^- 
^^xepci-T-^ev^p^^^]^-^^, 

5' V>-2' -*>]0.75g £»fc„ 



Rfc£ 193-194 deg C. 

'H-NMR(400MHz,CDCl 3 ) <5 :1.51-1.90(3H,m), 
2.10-2.25(2H,m), 2.76-3. 08(4H,m), 3.04(lH,d,J 
= 15Hz), 3.39(lH,d,J=15Hz), 3.92(lH,d,J=9Hz), 
4.23(1 H,d,J=9Hz), 7.43-7.5 l(2H,m), 7.70(1H, 
d,J=2Hz), 7.78-7.87(3H,m), 7.99(lH,dd,J=2Hz, 
9Hz). 

(-)-(S)-X t° P [1-7-tf tf *s9 P [2.2.2]*^>-3, 
5'-^-JF-y-V"'Jv>-2'-7|->]1.0g t 2-Z?U=EKy 

7[b]^*:7i>2.6g£ffl^Tl|j!ifc0iJ i 

IjmV&fcZfi l\ (R)-3' -(K>7[b]^7x> 
-2-^T t° P [ l-7ife^>^ P [2.2.2]^^>-3, 

5- -**+rvu v>-2" -^-^jcDiSisiia^^fco 
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-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acquired 1/dihydrate 0.2 lg. 

melting point 173-175deg C. 

<sup>K/sup>H-nmr (400 MHz , CDCKsub>3</sub> );de: 
1.51 - 1.90 (3 H,m), 2.10-2.25 (2 H, m ), 2.76 - 3.08 (4 H, 
m ), 3.04 (1 H, d, J=15Hz ),3.39 (1 H, d, J=15Hz ), 3.92 (1 H, 
d, J=9Hz ), 4.23 (1 H, d, J=9Hz ), 7.43 - 7.51 (2 H, m ), 7.70 
(1 H, d, J=2Hz ), 7.78 - 7.87 (3 H, m ),7.99 (1 H, dd, J=2Hz , 
9Hz). 

Working Example 2 

In WO 96/06098 number it reacted with method which is 
similar to the Working Example 1, it stated (-) - (S ) -spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] 1.0 g and making use of 2-bromonaphthalene 
2.6g (R ) - 3 &apos; - (2 -naphthyl ) spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ] acquired 
1-2 g. 

melting point 193-195deg C. 

<sup>K/sup>H-nmr (400 MHz , CDCKsub>3</sub> );de: 
1.51-1.90 (3 H, m ), 2.10 - 2.25 (2 H, m ), 2.76 - 3.08 (4 H, 
m ), 3.04 (1 H, d, J-15Hz ),3.39 (1 H, d, J=15Hz ), 3.92 (1 H, 
d, J=9Hz ), 4.23 (1 H, d, J=9Hz ), 7.43 - 7.51 (2 H, m ), 7.70 
(1 H, d, J=2Hz ), 7.78 - 7.87 (3 H, m ),7.99 (1 H, dd, J=2Hz , 
9Hz). 

Working Example 3 

In WO 96/06098 number it reacted with method which is 
similar to the Working Example 1, it stated (+) - (R ) -spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] 0.9 g and making use of 2-bromonaphthalene 
2.6g (S ) - 3 &apos; - (2 -naphthyl ) spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ] acquired 

0. 75 g. 

melting point 193-194deg C. 

<sup>K/sup>H-nmr (400 MHz , CDCl<sub>3</sub> );de: 
1.51 - 1.90 (3 H, m ), 2.10 - 2.25 (2 H, m ), 2.76 - 3.08 (4 H, 
m ), 3.04 (1 H, d, J=15Hz ),3.39 (1 H, d, J=15Hz ), 3.92 (1 H, 
d, J=9Hz ), 4.23 (1 H, d, J=9Hz ), 7.43 - 7.51 (2 H, m ), 7.70 
(1 H, d, J=2Hz ), 7.78 - 7.87 (3 H, m ),7.99 (1 H, dd, J=2Hz , 
9Hz). 

Working Example 4 

It reacted with method which is similar to Working Example 

1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 1.0 g and 2 -bromo benzo making 
use of [b ] thiophene 2.6g (R ) -acquired free base of 3 &apos; 
- (benzo [b ] thiophene -2- yl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 
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c<D*£ B a B £i*y-;ui-^?£-a\4 ssfiH- 

U (R)-3' -(^>V'[b]5 1 ^-7i>-2-l';U)Xi= P[l- 
7-f e P [2.2.2]*^>-3,5' -^-+-tt-7 U V 

>-2'-*>]*iatt£»fco 

(R)-3 ' -e<>y [b]^*7i>-2-'f p[i-t 

■+fe*>^P[2.2.2]^-^^i/-3,5'-^-++»-y , Ji?>- 
2' -*>]Hl£i£0)7 i -'$»: 

lt^>270 deg C. 

1 H-NMR(400MHz,DMS 0-d 6 ) (5 :1.85-2.10(4H, 
m), 3.19-3.23(3H,m), 3.24-3.40(2H,m), 3.68(2 
H,dd,J=15Hz,22Hz), 4.19(lH,d,J=10Hz), 4.40(1 
H,d,J=10Hz), 6.81(lH,s), 7.25(lH,t,J=7Hz), 7.3 
4(lH,t,J=7Hz), 7.71(lH,d,J=8Hz), 7.87(lH,d,J= 
8Hz), 10.64(lH,brs) 

(-)-(R)-Xt°P[l-T-»ft*V^P[2.2.2]7|-^^>-3 ) 
5' -ttW l )V>-2' -*>]0.9g t 2-yn^> 

y[b]^+7i> 2.7f>&mi^xnmm 1 mmo 

l3feT*&fc&ft^s (S)-3' -(^>y[b]^7x> 
-2--T;U)XtfP[l-T-y ! lf*>^P[2.2.2]^at>-3, 

L, (S)-3' -(K>*/[b]^7i>-2--f;U)^tf P[l- 

(S)-3'-(^>l/[b]5 1 ^x>-2-f'yU)Xt 0 P[l-7 
-|ft*V^P[2.2.2]^-^>-3,5'-^-+-y-7'Jv>- 
2' -vJ->]*l*ttM>Tr-$r: 

BjS>270 deg C. 

'H-NMR(400MHz,DMSO-d 6 ) 5 :1.85-2.10(4H, 
m), 3.19-3.23(3H,m), 3.24-3.40(2H,m), 3.68(2 
H,dd,J=15Hz,22Hz), 4.19(lH,d,J=10Hz), 4.40(1 
H,d,J=10Hz), 6.81(lH,s), 7.25(lH,t,J=7Hz), 7.3 
4(lH,t,J=7Hz), 7.71(lH,d,J=8Hz), 7.87(lH,d,J= 
8Hz), 10.64(lH,brs) 

(-)-(S)-X t° P [1-7+f tf i/^P [2.2.2]*^£>-3, 
5'-^+^7'Jv>-2'-^->]0.6g i: l-^P^? 

i.7g^ffl^T3iite#ij i tmfficojj 

Jfc*fTl\ (R)-3' -(i--*-7?;U)Xtf P[i-7+f tf 
V^P[2.2.2]*^>-3,5' -t^^Ji»-2' -t 

>]0.26g zmzo 

ltt£ 190-191 deg C. 

'H-NMR(400MHz,CDCl 3 ) 5 :1.55-1.62(2H,m), 
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Melting this crystal in ethanol , it filtered crystal which 
itprecipitated including 4 normal hydrochloric acid -dioxane 
solution , (R ) - acquired 3 &apos; - (benzo [b ] thiophene -2- 
yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate . 

(R ) - data : of 3 &apos; - (benzo [b ] thiophene -2- yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 

melting point >270deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 

-d<sub>6</sub> );de: 1.85 - 2.10 (4 H, m ), 3.19 - 3.23 (3 H, 

m ), 3.24 - 3.40 (2 H, m ), 3.68 (2 H, dd, J=15Hz , 

22Hz ),4.19 (1 H, d, J=10Hz ), 4.40 (1 H, d, J=10Hz ), 6.81 (1 

H, s ), 7.25 (1 H, t, J=7Hz ), 7.34 (1 H, t, J=7Hz ), 7.71 (1 H, 
d, J=8Hz ), 7.87 (1 H, d, J=8Hz ), 10.64(1 H, brs ) 

Working Example 5 

It reacted with method which is similar to Working Example 

I, (-) - (R )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.9 g and 2 -bromo benzo making 
use of [b ] thiophene 2.7g (S ) -acquired free base of 3 &apos; 
- (benzo [b ] thiophene -2- yl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Melting this crystal in ethanol , it filtered crystal which 
itprecipitated including 4 normal hydrochloric acid -dioxane 
solution , (S ) - acquired 3 &apos; - (benzo [b ] thiophene -2- 
yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate . 

(S ) - data : of 3 &apos; - (benzo [b ] thiophene -2- yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 

melting point >270deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 

-d<sub>6</sub> );de: 1.85 - 2.10 (4 H, m ), 3.19 - 3.23 (3 H, 

m ), 3.24 - 3.40 (2 H, m ), 3.68 (2 H, dd, J=15Hz , 

22Hz ),4.19 (1 H, d, J=10Hz ), 4.40 (1 H, d, J=10Hz ), 6.81 (1 

H, s ), 7.25 (1 H, t, J=7Hz ), 7.34 (1 H, t, J=7Hz ), 7.71 (1 H, 
d, J=8Hz ), 7.87 (1 H, d, J=8Hz ), 10.64(1 H, brs ) 

Working Example 6 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.6 g and making use of 1 
-bromonaphthalene 1.7g (R ) - 3 &apos; - (1 -naphthyl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acquired 0.26 g. 

melting point 190-1 91 deg C. 

<sup>K/sup>H-nmr (400 MHz , CDCKsub>3</sub> );de: 
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1.73-1.81(lH,m), 2.22-2.29(1 H,m), 2.34(lH,br 
s), 2.77-3.03(4H,m), 3.08(lH,d,J=15Hz), 3.49 
(lH,d,J=15Hz), 3.85(lH,d,J=9Hz), 4.14(lH,d,J 
=9Hz), 7.46-7.60(4H,m), 7.82-7.92(3H,m). 

mmmi 

(-)-(R)-Xt°P[l-7¥t*i/?P[2.2.2]:t^>-3, 

5' -tt-V-Wsl;-? -^->]o.9i g t i-zfn=E-)-y 

$\s>2.6g£m^xmi&m 1 tmucDjj&xfc 

JS£m\ (S)-3' -(i-±7^U)XL° P[l-7^e v 
>]0.63g zmzo 

M& 190-191 deg C. 

'H-NMR(400MHz,CDCl 3 ) 8 : 1.55-1. 62(2H,m), 
1.73-1. 81(lH,m), 2.22-2.29(lH,m), 2.34(lH,br 
s), 2.77-3.03(4H,m), 3.08(lH,d,J=15Hz), 3.49 
(lH,d,J=15Hz), 3.85(lH,d,J=9Hz), 4.14(lH,d,J 
=9Hz), 7.46-7.60(4H,m), 7.82-7 .92(3H,m). 

(-)-(S)-X t° P [ 1-Tiftf v<7 P [2.2.2]*^£>-3, 
5'-^-++)-y'Jv>-2'-^->]0.6g t 3-Z?n=E<> 

V[b]^7x> LSg^mi^xmmm 1 t^^ro 

1jmx°Jx.Its$; ffl\ (R)-3' -(^>l/[b]^7x> 
-3-^OU)7. t° P [ l -T-tft V<7 P [2.2.2]^"^^>-3, 
5' V>-2' -*>]ro&ilf iIS£<#*:o 

c<D5ig B B a £i*/-;ui::j£#?£-fc>\ 4 *S£ltlt- 

U (R)-3' -('<>7[b]5 1 ^-7x>-3-'r^)Xt 0 P[l- 
T-ft'v^P^^J^^^^'-^+l-V'Jv 
>-2' -7t>]m$.fe 1/2 ?KlPtl 0.026g £#fc 0 

(R)-3'-('<^ , ;[b]ft7i>-3-'f;^t'P[l-7 
tf£^P[2.2.2]*£*>-3,5'-**WUS>>- 
2'-*>]ffi&t« 1/2 7K?P^0x— 

Rfc£ 232-233 deg C. 

1 H-NMR(400MHz,DMSO-d 6 ) 8 :1.80-1.95(3H, 
m), 2.08-2.16(lH,m), 2.53(lH,brs), 3.10-3.40(4 
H,m), 3.68(2H,dd,J=15Hz,20Hz), 4.19(2H,dd,J 
=10Hz,20Hz), 7.41(2H,dd,J=3Hz,6Hz), 7.78(1 
H,s), 7.80-7.82(lH,m), 7.99(lH,dd,J=3Hz,6Hz), 
10.88(lH,brs). 

Hffi#iJ9 

(-)-(R)-7.t°P[l-Tife'v^P[2.2.2]^-^^>-3, 
5' -TMr-y-V'J V>-2' -7|->]0.91g t 3-^0^^ 

*/ib]tt?*y 2.7g&m^xmMM i tmBo) 

1imXJxfc&jl\ (S)-3' -(^>V[b]^7x> 
-3-^JU)Xlf P[l-T^e'v^P[2.2.2]:t^>-3, 

5' -^+nyu v>-2' -*ywmmm*mtzo 



1 .55 - 1 .62 (2 H, m ), 1 .73 - 1 .81 (1 H, m ), 2.22 - 2.29 (1 H, 
m ), 2.34 (1 H, brs ),2.77 - 3.03 (4 H, m ), 3.08 (1 H, d, 
J=15Hz), 3.49(1 H, d, J=15Hz),3.85 (1 H,d, J=9Hz ), 4.14 
(1 H, d, J=9Hz ), 7.46 - 7.60 (4 H, m ),7.82 - 7.92 (3 H, m ). 

Working Example 7 

It reacted with method which is similar to Working Example 
1, (-) - (R )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.91 g and making use of 1 
-bromonaphthalene 2.6g (S ) - 3 &apos; - (1 -naphthyl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acquired 0.63 g. 

melting point 190-191deg C. 

<sup>K/sup>H-nmr (400 MHz , CDCl<sub>3</sub> );de: 
1.55 - 1.62 (2 H, m ), 1.73 - 1.81 (1 H, m ), 2.22 - 2.29 (1 H, 
m ), 2.34 (1 H, brs ),2.77 - 3.03 (4 H, m ), 3.08 (1 H, d, 
J=15Hz ), 3.49 (1 H, d, J=15Hz), 3.85 (1 H, d, J=9Hz ), 4.14 
(1 H, d, J=9Hz ), 7.46 - 7.60 (4 H, m ),7.82 - 7.92 (3 H, m ). 

Working Example 8 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.6 g and 3 -bromo benzo making 
use of [b ] thiophene 1 .8g (R ) -acquired free base of 3 &apos; 
- (benzo [b ] thiophene -3- yl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Melting this crystal in ethanol , it fdtered crystal which 
itprecipitated including 4 normal hydrochloric acid -dioxane 
solution , (R ) - acquired 3 &apos; - (benzo [b ] thiophene -3- 
yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 1/dihydrate 0.026g. 

(R ) - data : of 3 &apos; - (benzo [b ] thiophene -3- yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 1/dihydrate 

melting point 232-233deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.80 - 1.95 (3 H, m ), 2.08 - 2.16 (1 H, 
m ), 2.53 (1 H, brs ), 3.10 - 3.40 (4 H, m ),3.68 (2 H, dd, 
J=15Hz , 20Hz ), 4.19 (2 H, dd, J=10Hz , 20Hz ), 7.41 (2 H, 
dd, J=3Hz , 6Hz ), 7.78 (1 H, s ), 7.80 - 7.82 (1 H, m ), 7.99 (1 

H, dd, J=3Hz , 6Hz ), 10.88 (1 H, brs ). 

Working Example 9 

It reacted with method which is similar to Working Example 

I, (-) - (R )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.91 g and 3 -bromo benzo 
making use of [b ] thiophene 2.7g (S ) -acquired free base of 3 
&apos; - (benzo [b ] thiophene -3- yl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 
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U (S)-3' -(^>V[b]^^x>-3-'f;u)xt 0 p[i- 

T-fe'v<7P[2.2.2]7|-^^>-3,5'-^+>-y i Jv 

>-2' -^>]jfiift* o.68 g 

(S)-3'-(^>V p [b]^7i>-3-'<;U)7.eP[l-7 
*ft£'><?n[2.2.2]t<7*>-3,5'-**W i )i»- 
2' -j->]m.Wlfe(DT-' 

242-243 deg C. 

1 H-NMR(400MHz,DMSO-d 6 ) 5 : 1.80-1. 95(3H, 
m), 2.08-2.16(lH,m), 2.53(lH,brs), 3.10-3.40(4 
H,m), 3.68(2H,dd,J=15Hz,20Hz), 4.19(2H,dd,J 
=10Hz,20Hz), 7.41(2H,dd,J=3Hz,6Hz), 7.78(1 
H,s), 7.80-7.82(lH,m), 7.99(1 H,dd,J=3Hz,6Hz), 
10.88(lH,brs). 

mmm 10 

(-)-(S)-Xbfa[l-T1fbfi/^P[2.2.2]^^>-3, 
5' -**-y- x W>-2' -*>]0.55g t 2--?U=E-5- 

w^^'/wf^ i.7 g zm^TWMm 

1 tHfilOSiS-CfiJS^LV (R)-3' -(5-^;U 
P[2.2.2]*^>-3,5' -**+r7'Jv>-2' -*>] 

Ls (R)-3' -(5-y^;U'<>V , [b]^^i>-2--r;U) 
7.t°P[l-7-!fev'5'P[2.2.2]^<7^>-3 ) 5'-^-^ 
■+f7'Jv>-2' 1/5 AfDttl 0.15g * 

(R)-3'-(5-^5 1 ^^>7[b]T^-7x>-2-'r;U)Xe 
P[l-7¥e'v<7P[2.2.2]*^>-3,5'-*^7 
'J V>-2' 1/5 7K?P^I0X-^: 

IHjS>280 deg C. 

'H-NMR(400MHz,DMSO-d 6 ) 6 : 1.85-1. 94(3H, 
m), 2.05-2.15(lH,m), 2.39(3H,s), 3.16-3.39(5 
H,m), 3.68(2H,dd,J=15Hz,20Hz), 4.18(lH,d,J= 
10Hz), 4.39(lH,d,J=9Hz), 6.73(lH,s), 7.08(1H, 
d,J=8Hz), 7.51(lH,s), 7.74(1 H,d,J=8Hz), 10.67 
(lH,brs). 

mmmn 

(-)-(S)-X L° P [ 1-7-9* tf P [2.2.2]sJ-£*>-3, 
5'-^+(-7Uv>-2'-^->]0.55g £: 2-7P^E-5- 
7;U^-P^>7[b]^7x> 1.7g £JS^T||jjfc 
0IJ 1 £l5ltia>£, { £T?&l&£m\ (R)-3' -(5-7)1 

;*-Q*>7i>]?:f:7x>-2--ou);*tfn[i-7-y i tf 

V^P[2.2.2]^-^>-3,5' -^-+-9-7'Jv>-2' -t 



2003-7-2 

Melting this crystal in ethanol , it filtered crystal which 
itprecipitated including 4 normal hydrochloric acid -dioxane 
solution , (S ) - acquired 3 &apos; - (benzo [b ] thiophene -3- 
yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 0.68g. 

(S ) - data : of 3 &apos; - (benzo [b ] thiophene -3- yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 

melting point 242-243 deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.80 - 1.95 (3 H, m ), 2.08 - 2.16 (1 H, 
m ), 2.53 (1 H, brs ), 3.10 - 3.40 (4 H, m ),3.68 (2 H, dd, 
J=15Hz , 20Hz ), 4.19 (2 H, dd, J=10Hz , 20Hz ), 7.41 (2 H, 
dd, J=3Hz , 6Hz ), 7.78 (1 H, s ), 7.80 - 7.82 (1 H, m ), 7.99 (1 

H, dd, J=3Hz , 6Hz ), 10.88 (1 H, brs ). 

Working Example 10 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.55 g and 2 -bromo -5-methyl 
benzo making use of [b ] thiophene 1 .7g (R ) -acquired free 
base of 3 &apos; - (5 -methyl benzo [b ] thiophene -2- yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Melting this crystal in ethanol , it filtered crystal which 
itprecipitated including 4 normal hydrochloric acid -dioxane 
solution , (R ) - acquired 3 &apos; - (5 -methyl benzo [b ] 
thiophene -2- yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ] acetate 1/pentahydrate 

0. 1 5g. 

(R ) - data : of 3 &apos; - (5 -methyl benzo [b ] thiophene -2- 
yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 1/pentahydrate 

melting point >280deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.85 - 1.94 (3 H, m ), 2.05 - 2.15 (1 H, 
m ), 2.39 (3 H, s ), 3.16 - 3.39 (5 H, m ),3.68 (2 H, dd, 
J=15Hz , 20Hz ), 4.18 (1 H, d, J=10Hz ), 4.39 (1 H, d, 
J=9Hz ), 6.73 (1 H, s ), 7.08 (1 H, d, J=8Hz ), 7.51 (1 H, s ), 
7.74 (1 H, d, J=8Hz ), 10.67(1 H, brs ). 

Working Example 1 1 

It reacted with method which is similar to Working Example 

1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.55 g and 2 -bromo -5-fluoro 
benzo making use of [b ] thiophene 1 .7g (R ) -acquired free 
base of 3 &apos; - (5 -fluoro benzo [b ] thiophene -2- yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 
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U (R)-3' -(5-7)l,*a'<>*Ab]tt7*>-2-'( 
J /b)Xt°P[l-T-y s e > v^P[2.2.2]^'S'>-3,5'-7f- 
+-9-7'Jv>-2' 0.60g £#fc„ 

(R)-3'-(5-7;u*n*> % yM*a-7x>-2--f;i0 

-9-V'Jv>-2' 

Ifcj6>280 deg C. 

'H-NMR(400MHz,DMSO-d 6 ) 5 : 1.85-1. 94(3H, 
m), 2.05-2.14(lH,m), 3.16-3.33(5H,m), 3.68(2 
H,dd,J=15Hz,25Hz), 4.19(lH,d,J=10Hz), 4.39(1 
H,d,J=9Hz), 6.78(lH,s), 7.11(lH,dt,J=3Hz,9H 
z), 7.55(lH,dd,J=3Hz,10Hz), 7.91(lH,dd,J=5H 
z,9Hz), 10.74(lH,brs). 

mum 12 

(-)-(S)-X tf P [ 1-7-tf tf->£ P [2.2.2]:t£$>-3, 
5' -ttW l )*s^-2' -Itl'WSlg <t 2-?P^-5- 
>7PP/<>y[b]5 1 ^x>3.1g$fflUTl|]te^J 1 

:/»/M^*7x>-2--OU)Xbfp[i-7-ytf2/£p 

[2.2.2]***>-3,5' -t^J'J V>-2' -*>]CD 

;ifl!>*SB£to!!&LTi/^;u*;UA75Kl::»# 

£;§&U (R)-3' -(5-<PODK^/[b]^ty^>-2 
-'T;U)Xt 0 P[l-7- 1 ft*V^P[2.2.2]7|-^>-3,5' 
-^dF-y-y'U v>-2' -7f->]0.39g zmtzo 

HljS>280 deg C. 

1 H-NMR(400MHz,DMSO-d 6 ) <5 : 1.37- 1.42(1 H, 
m ), 1.44-1. 64(2H,m), 1.72-1.82(lH,m), 2.05(1 
H,brs), 2.55-2.76(4H,m), 2.99(2H,dd,J=16Hz,17 
Hz), 3.98(1 H,d,J=9Hz), 4.24(lH,d,J=10Hz), 6. 
73(lH,s), 7.19(lH,dd,J=2Hz,9Hz), 7.69(lH,d,J= 
3Hz), 7.83(lH,d,J=8Hz). 

(-HS)-Xtf P [1-7+f If [2.2.2]*^$>-3, 

5' -**-y-i/Uv>-2' -*>]o.55gt s-^p^^o 

l/[b]^7i> 1.6g£ffll*T3UMI 1 tlWl^CD 

£tt"CRlt*fTl\ (R)-3* -cty;[b]ft7i> 

-5-Ob)X L° P [ 1-7-lflf P [2.2.2]#<7^>-3, 
5' +JV'J V>-2' -*>]0>ifc**i££f&fco 

CI05iSf H £x$A-;uic^$£i*,4 *g£itl?- 

U (R)-3' -(^>l/[b]^7i>-5-l'Jl/)Xt°P[l- 
7+l i ev^P[2.2.2]^^>-3,5'-^-y-V ,| Jv 

>-2' i/io o.6i g zmtzo 



Melting this crystal in ethanol , it filtered crystal which 
itprecipitated including 4 normal hydrochloric acid -dioxane 
solution , (R ) - acquired 3 &apos; - (5 -fluoro benzo [b ] 
thiophene -2- yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ] acetate 0.60g. 

(R ) - data : of 3 &apos; - (5 -fluoro benzo [b ] thiophene -2- 
yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 

melting point >280deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 

-d<sub>6</sub> );de: 1.85 - 1.94 (3 H, m ), 2.05 - 2.14 (1 H, 

m ), 3.16 - 3.33 (5 H, m ), 3.68 (2 H, dd, J=15Hz , 

25Hz ),4.19 (1 H, d, J=10Hz ), 4.39 (1 H, d, J=9Hz ), 6.78 (1 

H, s ), 7. 1 1 (1 H, dt, J=3Hz , 9Hz ), 7.55 (1 H, dd, J=3Hz , 
10Hz ), 7.91 (1 H, dd, J=5Hz , 9Hz ), 10.74 (1 H, brs ). 

Working Example 12 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.91 g and 2 -bromo -5-chloro 
benzo making use of [b ] thiophene 3. lg (R ) -acquired free 
base of 3 &apos; - (5 -chloro benzo [b ] thiophene -2- yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Heating this crystal , melting in dimethylformamide , cooling, 
it filtered the crystal which it precipitated including ethanol 
(R ) - 3 &apos; - (5 -chloro benzo [b ] thiophene -2- yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acquired 0.39 g. 

melting point >280deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.37 - 1.42 (1 H, m ), 1.44 - 1.64 (2 H, 
m ), 1.72 - 1.82 (1 H, m ), 2.05 (1 H, brs ),2.55 - 2.76 (4 H, 
m ), 2.99 (2 H, dd, J=16Hz , 17Hz ), 3.98 (1 H, d, J=9Hz ), 
4.24 (1 H, d, J=10Hz ), 6.73 (1 H, s ), 7.19 (1 H, dd, J=2Hz , 
9Hz ), 7.69 (1 H, d, J=3Hz ),7.83 (1 H, d, J=8Hz ). 

Working Example 13 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.55 g and 5 -bromo benzo 
making use of [b ] thiophene 1.6g (R ) -acquired free base of 
3 &apos; - (benzo [b ] thiophene -5-yl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Melting this crystal in ethanol , it filtered crystal which 
itprecipitated including 4 normal hydrochloric acid -dioxane 
solution , (R ) - acquired 3 &apos; - (benzo [b ] thiophene 
-5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 1/decahydrate 0.6 lg. 
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(R)-3'-(^V/[b]^7x>-5-^JU)Xt 0 0[l-7 
^ev^O[2.2.2]7r-^^>-3,5'-7r-^r-9-V'Uv>- 
2' -*>]lfii|Jfi 1/10 7KfPfe(7)7 ^ — Jt: 

»j£>280 deg C. 

1 H-NMR(400MHz,DMSO-d 6 ) 5 :1.83-2.00(3H, 
m), 2.06-2.15(lH,m), 2.44(lH,brs), 3.16-3.36(4 
H,m), 3.65(2H,dd,J=14Hz,33Hz), 4.20(lH,d,J= 
9Hz), 4.35(lH,d,J=9Hz), 7.46(lH,d,J=5Hz), 7. 
67(lH,dd,J=3Hz,9Hz), 7.82(lH,d,J=5Hz), 7.99 
(lH,d,J=2Hz), 8.03(lH,d,J=9Hz), 10.93(lH,br 
s). 

mmm 14 

(-)-(S)-Xt°P[l-T-lft*v<7P[2.2.2]7|-^^>-3, 
5' -*dMt V'J v>-2' -*>]0.54g <!: 2-^P^E^O 
V/[bp^> 1.5g£ffll^T||j5£#J 1 <tp]*f 
-CJ5JS£m\ (R)-3' -('<>y[b]77>-2-'fJI/) 
7,tin[l-7->f\£ista[2.2.2]*t$>-3,5' 

-y-7'Jv>-2' -:*>]£#fc 0 

RluS 96-98 deg C. 

1 H-NMR(400MHz,CDCl 3 ) (5 : 1.60-1. 92(3H,m), 
2.15-2.30(2H,m), 2.90-3.14(4H,m), 3.15-3.32(1 
H,m), 3.40-3.53(lH,m), 3.97-4.06(lH,m), 4.35 
(lH,d,J=10Hz), 6.67(lH,s), 7.16-7.32(2H,m), 
7.37(lH,d,J=7Hz), 7.49( 1 H,d, J=7Hz). 

mmm is 

(-)-(S)-Xt°P[l-T-tl i e , V^P[2.2.2]^^>-3, 
5' -^Jp+rVJ V>-2' -*>]0.55g £iW;U* 

^ A(60%)l32mg £flnK.fc<, 

50 deg C 30 ftffllMmm J$U M*"e^SP 

sis^ic 2-^pp^>v^-y- x /-;u 0.51g £flQ 

t#b^fc^S^v'J*^/U^P7h^^-ir 
ttU ^PP^;UA:^/->/U=20:l ^tU^;I 

SLTffiffiLTiieii^isxu -rv^pt o ;ux- 

^;U-e^^LT(R)-3'-(^<^^+l-V-;U-2-'r 
;U)Xt°P[l-7^t*v?P[2.2.2]*^>-3,5'-;i- 
tt'/'Jy^' -^->]i/i07K?P^0.i2g^#fr o 



Hfej^l 201-203 deg C. 
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(R ) - data : of 3 &apos; - (benzo [b ] thiophene -5-yl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 1/decahydrate 

melting point >280deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.83 - 2.00 (3 H, m ), 2.06 - 2.15 (1 H, 
m ), 2.44 (1 H, brs ), 3.16 - 3.36 (4 H, m ),3.65 (2 H, dd, 
J=14Hz , 33Hz ), 4.20 (1 H, d, J=9Hz ), 4.35 (1 H, d, J=9Hz ), 
7.46 (1 H, d, J=5Hz ), 7.67 (1 H, dd, J=3Hz , 9Hz ), 7.82 (1 H, 
d, J=5Hz ), 7.99 (1 H, d, J=2Hz ), 8.03(1 H, d, J=9Hz ), 10.93 
(1 H,brs). 

Working Example 14 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and 2 -bromo benzo 
making use of [b ] furan 1.5g (R ) -acquired 3 &apos; - (benzo 
[b ] furan -2- yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

melting point 96-98deg C. 

<sup>K/sup>H-nmr (400 MHz , CDCKsub>3</sub> );de: 
1.60 - 1.92 (3 H, m ), 2.15 - 2.30 (2 H, m ), 2.90 - 3.14 (4 H, 
m ), 3.15 -3.32 (1 H, m ), 3.40 - 3.53 (1 H, m ), 3.97 - 4.06 (1 
H, m ), 4.35 (1 H, d, J=10Hz ), 6.67 (1 H, s ), 7.16 - 7.32(2 H, 
m ), 7.37 (1 H, d, J=7Hz ), 7.49 (1 H, d, J=7Hz ). 

Working Example 15 

(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] melting 0.55 g in 
dimethylformamide 5ml , sodium hydride (60%) itadded 132 
mg with room temperature . 

30 min heating and stirring it did with 50 deg C, cooled to 
room temperature . 

To reaction mixture it agitated with room temperature 
including 2 -chloro benzoxazole 0.5 lg. 

After reaction termination , in reaction mixture it extracted 
with ethylacetate includingwater. 

You washed organic layer with saturated saline , dried with 
magnesium sulfate , removed the solvent with vacuum . 

residue which it acquires it attached on 
[shirikagerukuromatogurafii ], concentrated 
chloroform :methanol =20: 1 outflow amount and it fdtered 
crystal which was precipitated,washed with isopropyl ether 
and (R ) - 3 &apos; - (benzoxazole -2- yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acquired 1 /decahydrate 0.1 2g. 

melting point 201-203deg C. 
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'H-NMR(400MHz,CDClj) S :1.51-1.81(3H,m), 
2.10-2.15(2H,m), 2.76-2.94(4H,m), 3.04(lH,d,J 
= 15Hz), 3.36(lH,d,J=15Hz), 4.05(lH,d,J=10H 
z), 4.41(lH,d,J=10Hz), 7.25-7.35(2H,m), 7.54 
(lH,d,J=8Hz), 7.59(lH,d,J=9Hz). 

(-HS)-Xbf P [l-Ttftf □ [2.2.2]*££>-3, 
5' -T^+rl/'J V>-2' -7|->]0.55g 1 2-<?aaK^ 

^79-)uo.56g^mi^xmMm 15 mmo 
mftx°ix.ifc£-e, (R)-3' -{^j^TV-fr-i-j 

;U)7.eP[l-7-y i lfi/^P[2.2.2]^-^^>-3,5' -t 
v>-2' -*>]0.17g ^ifco 

HUH 195-197 deg C. 

l H-NMR(400MHz,CDCl 3 ) <5 :1.52-1.59(lH,m), 
1.70-1.77(2H,m), 2.11-2.15(2H,m), 2.79-2.98(4 
H,m), 3.05(lH,d,J=15Hz), 3.37(lH,d,J=15Hz), 
4.13(lH,d,J=llHz), 4.53(lH,d,J=10Hz), 7.32(1 
H,t,J=7Hz), 7.44(lH,dt,J=lHz,8Hz), 7.80(lH,d, 
J=8Hz). 

mmm n 

(-)-(S)-Xt°P[l-T-f lfv^P[2.2.2]t^^>-3, 
5' -^+-y-V'U V>-2' -*>]0.55g ?v>f;^ 
^A75K5mLlC^^i±, Mj^K^b^h'J 
^A(60%)132mg £flP;tfc<, 

50 deg C I! 30 #fyMP$tf«#U ^^"C^SP 

fcfcm^ 2-9an*;i)> o.55 g £2jp*.-cMSt? 
-rv^Pbf;n— rJb-cft* i/c (R)-3' -(*yg 

3,5' V>-2" -*>]l/5 *»*B0.14g£ 



170-172 deg C. 

1 H-NMR(400MHz,CDCl 3 ) 8 :1.49-1.57(lH,m), 
1.72-1.82(2H,m), 2.13-2.20(2H,m), 2.79-3.02(4 
H,m), 3.07(lH,dd,J=2Hz,15Hz), 3.36(lH,d,J=l 
5Hz), 4.15(lH,d,J=llHz), 4.55(lH,d,J=llHz), 
7.46(lH,dt,J=lHz,8Hz), 7.67(lH,dt,J=lHz,7Hz), 
7.78(lH,d,J=8Hz), 7.88(lH,d,J=9Hz), 8.14(1 
H,d,J=9Hz), 8.44(lH,d,J=9Hz). 



<sup>K/sup>H-nmr (400 MHz , CDCl<sub>3</sub> );de: 

1.51 - 1.81 (3H,m), 2.10 -2.15 (2 H,m), 2.76 - 2.94 (4 H, 
m ), 3.04 (1 H, d, J=15Hz ),3.36 (1 H, d, J=15Hz ), 4.05 (1 H, 
d, J=10Hz ), 4.41 (1 H, d, J=10Hz ), 7.25 - 7.35 (2 H, m ), 
7.54 (1 H, d, J=8Hz ), 7.59 (1 H, d, J=9Hz ). 

Working Example 16 

Reacting with operation of being similar to Working Example 
15 (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.55 g and making use of 2 
-chloro benzothiazole 0.56g, (R ) - 3 &apos; - (benzothiazole 
-2- yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] it acquired 0.17 g. 

melting point 195-197deg C. 

<sup>K/sup>H-nmr (400 MHz , CDCKsub>3</sub> );de: 

1.52 - 1.59 (1 H, m ), 1.70 - 1.77 (2 H, m ), 2.11 - 2.15 (2 H, 
m ), 2.79 -2.98 (4 H, m ), 3.05 (1 H, d, J=15Hz ), 3.37 (1 H, d, 
J=15Hz ), 4.13 (1 H, d, J=llHz ), 4.53 (1 H, d, J=10Hz ), 7.32 
(1 H, t, J=7Hz ), 7.44 (1 H, dt, J=lHz , 8Hz ), 7.80(1 H, d, 
J=8Hz ). 

Working Example 17 

(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] melting 0.55 g in 
dimethylformamide 5ml , sodium hydride (60%) itadded 132 
mg with room temperature . 

30 min heating and stirring it did with 50 deg C, cooled to 
room temperature . 

To reaction mixture it agitated with room temperature 
including 2 -chloro quinoline 0.55g. 

After reaction termination , in reaction mixture it extracted 
with chloroform includingwater. 

You washed organic layer with saturated saline , dried with 
magnesium sulfate , removed the solvent with vacuum . 

It filtered crystal which was precipitated including 
ethylacetate and isopropyl ether trace in residue which it 
acquires, washed with isopropyl ether , (R ) -3 &apos; - 
(quinoline -2- yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ] acquired 1 /pentahydrate 
0.1 4g. 

melting point 170-172deg C. 

<sup>K/sup>H-nmr (400 MHz , CDCKsub>3</sub> );de: 
1.49 - 1.57 (1 H, m ), 1.72 - 1.82 (2 H, m ), 2.13 - 2.20 (2 H, 
m ), 2.79 -3.02 (4 H, m ), 3.07 (1 H, dd, J=2Hz , 15Hz ), 3.36 
(1 H, d, J=15Hz ), 4.15 (1 H, d, J=l 1Hz ), 4.55 (1 H, d, 
J=l 1Hz ), 7.46 (1 H, dt, J=lHz , 8Hz ), 7.67 (1 H, dt, J=lHz , 
7Hz ), 7.78(1 H, d, J=8Hz ), 7.88 (1 H, d, J=9Hz ), 8.14 (1 H, 
d, J=9Hz ), 8.44 (1 H, d, J=9Hz ). 
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mmm is 

(-)-(S)-7.tfP[l-7ti J lfi/^P[2.2.2]^-^^>-3, 
5' -ttWJZfr-? -■t>]3.0g t 2-?D=Ett 

7i> 6.7 g £m^xnmm 1 tmvko^vs. 

fc*frl\ (R)-3' -(2-^X- ;U)Xtf P[l-7"tFt? 
V?P[2.2.2]*<^>-3,5' -^-b-yji?^' 
>]<D2SSSf£i£S£3.3g*#fco 

z<Dfl o.27g £x$y-;u::;tfl?£-fc!;, 4 

U (R)-3' -(2-7x-;u)Xif n[i-T1f tfv^pp. 
2.2]^-^^>-3,5' -^^r-y-V'U v>-2' 
£ 0.22g Zfflzo 

(R)-3' -(2-^X- ;U)Xt°P [1-7-ft'v^P [2.2.2] 
!BjS>270 deg C. 

1 H-NMR(400MHz,DMSO-d 6 ) 8 :1.78-1.93(3H, 
m), 2.02-2. 12(lH,m), 2.42(lH,brs), 3.12-3.21(3 
H,m), 3.25-3.36(lH,m), 3.59(lH,d,J=15Hz), 3. 
66(lH,dd,J=2Hz,15Hz), 4.10(lH,d,J=9Hz), 4.27 
(lH,d,J=10Hz), 6.56(lH,dd,J=lHz,4Hz), 6.92(1 
H,dd,J=lHz,4Hz), 7.10(lH,dd,J=lHz,5Hz), 10. 
72(lH,brs). 

mmm 19 

XeP[l-7+fev^P[2.2.2];f?$>-3,5'-** 
■^yjv>-2' -*>]1.0g t 2-?n=Ett7T.> 2. 

og zmi^xmmm 1 tmffioyj&x&fc&j 

L\ 3' -(2-fi- ;U)Xt°P[l-7tftf v-j7P[2.2.2] 
*W>-3,5' -**WyJy-2' -*>]0.72g £ 

MA 134-135 deg C. 

1 H-NMR(CDCl 3 ,400MHz) 5 :1.47-1.80(3H,m), 
2.08-2.20(2H,m), 2.77-2.95(4H,m), 3.00(lH,d,J 
=15Hz), 3.36(lH,d,J=15Hz), 3.77(lH,d,J=9Hz), 
4.11(lH,d,J=9Hz), 6.50(lH,dd,J=lHz,4Hz), 6. 
88(lH,dd,J=4Hz,5Hz).6.94(lH,dd,J=lHz,5Hz). 



3' -{2-=f-iL-)\,)*£u[\-7*f fcf *>£P[2.2. 
2]*^>-3,5' -^-^r-b-yj V>-2' Bl 

N-(2-fJ-;i/)*-/W-h 23.6g s (7.t° 

>]-Nl)h'Jth*P7|SP> 23g fe^lftfh^ 
^■^UT^xOA 8.3g 7K 230mL dUgjSU 
80 deg Ct 11 B#IHAl)HflHttfe. 

Tx$/-;u-e>5fc;$U (3' -(2-^X-;U)Xt°P[l 



Working Example 18 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 3.0 g and making use of 2 -bromo 
thiophene 6.7g (R ) - 3.3 g acquired free base of 3 &apos; - (2 
-thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Melting 0.27 g inside this in ethanol , it fdtered the crystal 
which it precipitated including 4 normal hydrochloric acid 
-dioxane solution , (R ) - acquired 3 &apos; - (2 -thienyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 0.22g. 

(R ) - data : of 3 &apos; - (2 -thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ] 
acetate 

melting point >270deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.78 - 1.93 (3 H, m ), 2.02 - 2.12 (1 H, 
m ), 2.42 (1 H, brs ), 3.12 - 3.21 (3 H, m ),3.25 - 3.36 (1 H, 
m ), 3.59 (1 H, d, J=15Hz ), 3.66 (1 H, dd, J=2Hz , 15Hz ), 
4.10 (1 H, d, J=9Hz ), 4.27 (1 H, d, J=10Hz ), 6.56 (1 H, dd, 
J=lHz , 4Hz ), 6.92 (1 H, dd, J=lHz , 4Hz ),7.10 (1 H, dd, 
J=lHz,5Hz), 10.72(1 H,brs). 

Working Example 19 

It reacted with method which is similar to Working Example 
1, spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]1.0 g and making use of 2 -bromo 
thiophene 2.0g 3 &apos; - (2 -thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ] 
acquired0.72 g. 

melting point 134-135deg C. 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 400MHz );de: 
1.47 - 1.80 (3 H, m ), 2.08 - 2.20 (2 H, m ), 2.77 - 2.95 (4 H, 
m ), 3.00 (1 H, d, J=15Hz ),3.36 (1 H, d, J=15Hz ), 3.77 (1 H, 
d, J=9Hz ), 4.1 1 (1 H, d, J=9Hz ), 6.50 (1 H, dd, J=lHz , 
4Hz ), 6.88 (1 H, dd, J=4Hz , 5Hz ), 6.94 (1 H, dd, J=lHz , 
5Hz). 

In addition, as for 3 &apos; - (2 -thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ], it 
was possible tosynthesize even with method below. 

Suspension it designated methyl N- (2 -thienyl ) carbamate 
23. 6g, (spiro [1 -azabicyclo [2.2 . 2] octane -3, 2&apos; 
-oxirane ] -Nl ) tri hydro boron 23g and tetrabutyl ammonium 
chloride * Niu * 8.3 g, as water 230 ml , 1 1 hour heating and 
stirring did with80 deg C. 

After reaction termination , it filtered crystal which was 
precipitated, thewater, continuously washed with ethanol , 
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>-2' -*>]-Nl)MJtKP7t?P>£ 29.5g mtzo 

ZMt-gmZT-b^ 300mL |Z»)SU M^W. 
30mL ZffiTLtzo 

7kmmzm*., -mramwL. ^i^^l 

tZo 

^-lc^L,^PP7txyUA:>^/— ;U=10:1 SSEtH 
^;lliL-r#faiLfc^ B s H ^v^v^Pt 0 ;Ux 

-^UTfitlxU 3' -(2-^x- ;b)Xt°P[l-T^f 
t£v?P[2.2.2]*^>-3,5' -^-^r-9-l/'Jv>-2' - 
25g ^#fcc 

3lffi#<J 20 

(-)-(S)-Xt°P[l-T- , fe , V^P[2.2.2]^^>-3 ) 
5' -**-y-V'Uv>-2' -7)">]0.54g«!:3-^P ; E^ 

i.2g^ffl^rnj!ife#ij i tmU(oi5}i-c}x 

l££frL\ (R)-3' -(3-^x- ;u)7.t: P[i-T+fl£ 
V<7P[2.2.2]Pj"^^>-3,5' -*++rl/'Jv>-2' 

U (R)-3' -(3-^x-;U)Xt°P[l-T-»f l='v^P[2. 
2.2]7|-^^>-3,5' WJ V>-2' 
i£ 1/10 7K¥P#) 0.31g£#7c o 

(R)-3'-(3-^X-;U)XL°P[l-T-<ft*V^P [2.2.2] 
7j-^>-3,5' -^^'Jv^' 1/ 
10 jJCfPfcKDx— 

Sfej^>270 deg C. 

1 H-NMR(400MHz,DMSO-d 6 ) 8 :1.80-1.98(3H, 
m), 2.05-2.13(lH,m), 2.42(lH,brs), 3.14-3.25(3 
H,m), 3.26-3.40(lH,m), 3.64(2H,dd,J=4Hz,20H 
z), 4.07(1 H,d,J=10Hz), 4.26(lH,d,J=10Hz), 7.1 
9( 1 H,dd, J= 1 Hz,3Hz), 7 .42( 1 H,dd, J= 1 Hz, 5Hz), 
7.61(lH,dd,J=3Hz,5Hz), 10.57(lH,brs). 



(.).(S)-7.t°P[l-T-»ft: , V^P[2.2.2]^-^^>-3, 
5'-^l7-V' l Jv>-2'-^>]0.54g t 2-Z>'0=E-5- 

yf;i/ft7i> i.3 g ^m^xmmm 1 tmm 
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29.5 g acquired (3 &apos; - (2 -thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ] -Nl ) 
tri hydro boron . 

this compound suspension was designated as acetone 300ml , 
concentrated hydrochloric acid 30ml wasdripped. 

5 hours it agitated with room temperature , concentrated. 

one hour it agitated to residue which it acquires including the 
ethylacetate and aqueous potassium carbonate solution , 
removal by filtration did insoluble matter . 

organic layer was done fraction collection , furthermore water 
layer was extracted with ethylacetate . 

With saturated saline after washing, it dried with magnesium 
sulfate , concentrated. 

residue which it acquires it attached on 
[shirikagerukaramukuromatogurafii ], concentrated 
chloroform :methanol =10:1 outflow amount and it filtered 
crystal which was precipitated with diisopropyl ether jpl 1 , 25 
g acquired 3 &apos; - (2 -thienyl ) spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 2 0 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 3 
-bromo thiophene 1.2g (R ) - acquired the free base of 3 
&apos; - (3 -thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Melting this crystal in ethanol , it filtered crystal which 
itprecipitated including 4 normal hydrochloric acid -dioxane 
solution , (R ) - acquired 3 &apos; - (3 -thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 1/decahydrate 0.3 1 g. 

(R ) - data : of 3 &apos; - (3 -thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ] 
acetate 1/decahydrate 

melting point >270deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.80 - 1.98 (3 H, m ), 2.05 - 2.13 (1 H, 
m ), 2.42 (1 H, brs ), 3.14 - 3.25 (3 H, m ),3.26 - 3.40 (1 H, 
m ), 3.64 (2 H, dd, J=4Hz , 20Hz ), 4.07 (1 H, d, J=10Hz ), 
4.26 (1 H, d, J=10Hz ), 7.19 (1 H, dd, J=lHz , 3Hz ), 7.42 (1 
H, dd, J=lHz , 5Hz ), 7.61 (1 H, dd, J=3Hz , 5Hz ),10.57 (1 

H, brs ). 

Working Example 2 1 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 2 
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(D*&T?EJ6£fTl^ (R)-3' -(5-^1-2-^x 
=;U)Xt 0 P[l-7Wv^n[2.2.2]:t?*:/-3,5'- 

U (R)-3' -(5-^fil/-2-fxr ;U)Xtf P[l-7-*f tf 
V?P[2.2.2]*<7$>-3,5' -**-9-yjv>-2' 
>]JSB£1& 1/4 ftftlfe 0.35g %fflz 0 

(R)-3'-(5-^^,/U-2-5 1 x- i /U)Xt 0 P[l-7+l i t % > 
^P[2.2.2]^^^>-3,5' -^-^r-tl-V r 'Jv>-2' -t 
1/4 ^KfnifeKD^-^: 

»j6>270 deg C. 

'H-NMR(400MHz,DMSO-d 6 ) 8 : 1.80-1. 94(3H, 
m), 2.04-2.13(lH,m), 2.37(3H,s), 2.43(lH,brs), 
3.14-3.24(3H,m), 3.28-3.40(lH,m), 3.64(2H,d 
d,J=15Hz,20Hz), 4.05(1 H,d,J=10Hz), 4.24(1H, 
d,J=10Hz), 6.36(lH,d,J=3Hz), 6.61(lH,d,J=3H 
z), 10.70(lH,brs). 

mmm 22 

(-)-(S)-X t° P [ 1-7-lfb? P [2.2.2]*^<$i>-3, 
5'-^-9-V' l Jv>-2'-^->]0.54g i: 2-^P^-5- 

xt;1/^^x> i.43g£fflu-CHJS6#"J i 

CD^TFJSfS^tTLV (R)-3' -(5-X^-2-^X 
x J »U)Xt°P[l-7-y i t*v^Pt2.2.2]^-^>-3,5'- 

^©tSB^xSy-jU-SSfBSti:^ &£±£it- 

Lv (R)-3' -(S-X^U-2-^ X=,;^)Xt^P[l-T-y i 
t: V^P[2.2.2pj-?£:/-3,5' -**-yVJ^>-2' - 
o.i9g 

(R)-3'-(5-X^U-2-^x=;U)Xt°P[l-7^lfv 
^P[2.2.2]*^>-_3,5' -*+-y-l/Uv>-2' 
>]^^(Df ; — ?:ra!t^>270 deg C. 

'H-NMR(400MHz,DMSO-d 6 ) <5 :1.19(3H,t,J=8H 
z), 1.77-1.95(3H,m), 2.01-2.12(lH,m), 2.41(1 
H,brs), 2.72(2H,q,J=8Hz), 3.10-3.22(3H,m), 3. 
25-3.37(lH,m), 3.62(2H,dd,J=15Hz,22Hz), 4.04 
(lH,d,J=9Hz), 4.22(1 H,d,J=9Hz), 6.36(lH,d,J= 
4Hz), 6.62(lH,d,J=3Hz), 10.73(lH,brs). 

mmm 23 

(-)-(S)-Xt°P[l-T^t£v^P[2.2.2]7h?£>-3, 
5' 'J V>-2' -*>]<h 2-^P^E-5-^P t° 

£JS£fK\ (R)-3' -(5-^P L° JU^-^X-JU)* 

l/'Jv>-2' -*>]£*#& 0 



-bromo -5-methyl thiophene 1 ,3g (R ) - acquired the free base 
of 3 &apos; - (5 -methyl -2- thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Melting this crystal in ethanol , it filtered crystal which 
itprecipitated including 4 normal hydrochloric acid -dioxane 
solution , (R ) - acquired 3 &apos; - (5 -methyl -2- thienyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 1/4 hydrate 0.35g. 

(R ) - data : of 3 &apos; - (5 -methyl -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 1/4 hydrate 

melting point >270deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.80 - 1.94 (3 H, m ), 2.04 - 2.13 (1 H, 
m ), 2.37 (3 H, s ), 2.43 (1 H, brs ), 3.14 -3.24 (3 H, m ), 3.28 
- 3.40 (1 H, m ), 3.64 (2 H, dd, J=15Hz , 20Hz ), 4.05 (1 H, d, 
J=10Hz ), 4.24 (1 H, d, J=10Hz ), 6.36 (1 H, d, J=3Hz ), 6.61 
(1 H, d, J=3Hz ), 10.70 (1 H, brs ). 

Working Example 2 2 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 2 
-bromo -5-ethyl thiophene 1.43g (R ) - acquired the free base 
of 3 &apos; - (5 -ethyl -2- thienyl ) spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Melting this crystal in ethanol , it filtered crystal which 
itprecipitated including 4 normal hydrochloric acid -dioxane 
solution , (R ) - acquired 3 &apos; - (5 -ethyl -2- thienyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; - 
[okizazorijin ] - 2 &apos; -on ] acetate 0.1 9g. 

(R ) - data :melting point >270deg C. of 3 &apos; - (5 -ethyl 
-2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.19 (3 H, t, J=8Hz ), 1.77 - 1.95 (3 H, 
m ), 2.01 - 2.12 (1 H, m ), 2.41 (1 H, brs ), 2.72(2 H, q, 
J=8Hz ), 3.10 - 3.22 (3 H, m ), 3.25 - 3.37 (1 H, m ), 3.62 (2 
H, dd, J=15Hz , 22Hz ), 4.04 (1 H, d, J=9Hz ), 4.22 (1 H, d, 
J=9Hz ), 6.36(1 H, d, J=4Hz ), 6.62 (1 H, d, J=3Hz ), 10.73 (1 
H, brs ). 

Working Example 2 3 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-propyl thiophene (R ) - obtains 3 &apos; - (5 -propyl -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 
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(-)-(S)-Xtf P [l-Tiftf *>$ P [2.2.2]Jr<7$>-3, 
5'-*+WUv>-2'-*>]0.54g <!: 2-3^-5- 
-rV^Ot°>/U^^x> 1.54g £ffll^C3U5fc#iJ 1 

£^«©:&a-C*KJ6£frl\ (R)-3' 
fcf;U-2-'5 1 X-^)7.lfP[l-71ftfi/^P[2.2.2]^ 
?*>-3,5' V>-2' -*>]i£S£±£ 30m 



>270 deg C. 

'H-NMR(400MHz,DMSO-d 6 ) (5 :1.23(6H,d,J=7H 
z), 1.75-1.90(3H,m), 2.00-2. 10(lH,m),2.40-2.45 
(lH,m), 3.02-3.09(lH,m), 3.10-3.37(4H,m), 3.5 
5-3.68(2H,m), 4.04(lH,d,J=10Hz), 4.22(lH,d,J 
= 10Hz), 6.36(lH,d,J=3Hz), 6.63(lH,d,J=3Hz), 
10.66(lH,brs). 

mmm 25 

(-)-(S)-X t° P [ l-T-tftf P [2.2.2]*££>-3, 
5' -**rW l ) V>-2' -*>]<t 2-^P^E-5-^;U 

(6*ff (R)-3' -(5-^^;U-2-^x-;U)Xt°P 

[i-T-y i e , v-i7P[2.2.2]^'Si>-3,5'-^-y-i/ | j 

V>-2'-*>]£#& 0 
llffitt 26 

(-)-(S)-Xt°P[l-7tr*e'v^P[2.2.2];i-^>-3, 
5' -Tl-^r-b-VU V>-2' -:*>]0.54g t 2-^^-4,5 
-V>f^ft^i> 1.8g ^ffll^TH^] 1 <t|W! 
#<D3£;£TF£f&£m\ (R)-3' -(4,5-V^U-2- 
fX " ;U)X t° P [ 1-71? If P [2.2.2]?|-^^>- 
3,5' V>-2' -*>]<Djtg|i£S£<# 

c©ier H ^^^/-^n^¥^-a:.4 m^&M- 

v**-y->^$£7Jnx.s fifth Lfc*£ll£;JlSx 
Ln (R)-3' -(4,5-y^f^-2-fxnjb)Xt°P[l-7 
tl*lfi/^P[2.2.2]^^^>-3,5 , -^dF-y- 4 y , J^>- 
2' 1/10 7K*Pt) 0.16g £#f- 0 

(R)-3'-(4,5-vWU-2-^l-JU)XI=P[l-7if 
t*V^P[2.2.2]t^^>-3,5' -**+r-/'Jv>-2' - 
*>]ill£i& 1/10 *m®(T>^-$: 

ltjS>270 deg C. 

'H-NMR(400MHz,DMSO-d 6 ) <5 : 1.74-1. 93(3H, 
m), 1.96-2.1 l(lH,m), 2.03(3H,s), 2.22(3H,s), 
2.39(lH,brs), 3.12-3.23(3H,m), 3.25-3.39(lH, 
m), 3.62(2H,dd,J=15Hz,20Hz), 4.02(1 H,d,J=9H 
z), 4.19(lH,d,J=10Hz), 6.27(lH,s), 10.72(lH,br 
s). 

mmm 27 



Working Example 2 4 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 2 
-bromo -5-isopropyl thiophene 1.54g (R ) - acquired 3 &apos; 
- (5 -isopropyl -2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ] acetate 
30mg . 

melting point >270deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 

-d<sub>6</sub> );de: 1.23 (6 H, d, J=7Hz ), 1.75 - 1.90 (3 H, 

m ), 2.00 - 2.10 (1 H, m ), 2.40 - 2.45 (1 H, m ),3.02 - 3.09 (1 

H, m ), 3.10 - 3.37 (4 H, m ), 3.55 - 3.68 (2 H, m ), 4.04 (1 H, 
d, J=10Hz ), 4.22 (1 H, d, J=10Hz ), 6.36(1 H, d, J=3Hz ), 
6.63 (1 H, d, J=3Hz ), 10.66 (1 H, brs ). 

Working Example 2 5 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-butyl thiophene (R ) - obtains 3 &apos; - (5 -butyl -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 2 6 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 2 
-bromo -4, 5-dimethyl thiophene 1 .8g (R ) - acquired the free 
base of 3 &apos; - (4 and 5 -dimethyl -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Melting this crystal in ethanol , it filtered crystal which 
itprecipitated including 4 normal hydrochloric acid -dioxane 
solution , (R ) - acquired 3 &apos; - (4 and 5 -dimethyl -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 1/decahydrate 0.1 6g. 

(R ) - data : of 3 &apos; - (4 and 5 -dimethyl -2- thienyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 1/decahydrate 

melting point >270deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.74 - 1.93 (3 H, m ), 1.96 - 2.1 1 (1 H, 
m ), 2.03 (3 H, s ), 2.22 (3 H, s ), 2.39(1 H, brs ), 3.12 - 3.23 
(3 H, m ), 3.25 - 3.39 (1 H, m ), 3.62 (2 H, dd, J=15Hz , 
20Hz ), 4.02 (1 H, d, J=9Hz ), 4.19 (1 H, d, J=10Hz ), 6.27(1 
H, s ), 10.72 (1 H, brs ). 

Working Example 2 7 
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(-HS>XfcfP[l-7-yif*>f n[2.2.2]*£*2/-3, 
5'-^-9-V'U^>-2'-^->]l.lg <t 2-^O^E-4-y 

>(D 3:2 2.6g£ ffll^TSSlWH 1 £H« 

0)*a-eS(6*fTi\ (R)-3* -(4-^;u-2-^x 

-^)7.tfO[l-71flf^^P[2.2.2]^^>-3,5'- 

*fttJLfcl6B£atBl 
U (R)-3' -(4-^-»U-2-^x-;u)Xbf P[l-7if tf 
t/^7P[2.2.2]^^>-3,5' -^-y-l/'Ji?>-2' 
1/4 7KfP^3 0.76g * tffco 

(R)-3'-(4->^-;U-2-^xr. < ;i/)^eP[l-7-y i tfi' 
$n[2.2.2]*$*>-3,5' -tW/*)?*-? -t 
>]f&W& 1/4 7KfP©f : — $»: 

l*j5>270 deg C. 

l H-NMR(400MHz,DMSO-d 6 ) d : 1 .77-1 .93(3H, 
m), 2.00-2.10(lH,m), 2.15(3H,s), 2.40(lH,brs), 
3.08-3.43(4H,m), 3.57(lH,d,J=14Hz), 3.65(1 
H,d,J=16Hz), 4.07(lH,d,J=10Hz), 4.24(lH,d,J= 
10Hz), 6.40(lH,s), 6.68(lH,dd,J=lHz,2Hz), 11. 
ll(lH,brs). 

(-)-(S)-7.t°P[l-7-tfb: , V'>P[2.2.2]^^>-3, 
5' -ttW*) V>-2' -*>]t 2-?n^E-4-X^U 

^ty^y^m^xmmm 1 tp«a>*a-es 

JS£fl L\ (R)-3* -{A-^)l-2-=f-^—)l)7.\lU 
[l-7*f\£i'<7a[2.2.2]*t$y-3,5'-**"W) 

mmm 29 

(-HS)-X t° □ [ l-7-lflf V? P [2.2.2]*?$>-3, 
5' -^f-yj V>-2' 2-?P^-4-?Pt° 

BLttfTl\ (R)-3' -(4-^P t°;i/-2-^X"^)X 
t 0 P[l-7ife'v^P[2.2.2]^-^>-3,5'-^-++l- 
l/'JSfc/-2' 

30 

(-)-(S)-XtfP[l-7-y J tf*>^P[2.2.2]^-^>-3, 
5' -**WJS»-2' -*>]<!: 2-^^-4-?^ 

(6*ff l\ (R)-3' -(4-^f;i/-2-fI-Jb)Xt°P 
[l-7-y ! bf*>^P[2.2.2]*^>-3,5'-*+thV r, J 

31 

(-)-(S)-* tf P [ 1-7-yif P [2.2.2]7h^^>-3, 
5' -t*W)V>-2' -*>]t 2-?n*-4-<(Vy 



2003-7-2 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 1.1 g and 2 -bromo -4- methyl 
thiophene and 2 -bromo -3- methyl thiophene 3: making use 
of the blend 2.6g of 2 (R ) - acquired free base of 3 &apos; - 
(4 -methyl -2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane 
-3, 5&apos; -oxazolidine -2&apos; -on ]. 

Melting this crystal in ethanol , it filtered crystal which 
itprecipitated including 4 normal hydrochloric acid -dioxane 
solution , (R ) - acquired 3 &apos; - (4 -methyl -2- thienyl ) 
spiro [1 -azabicyclo [2.2 , 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 1/4 hydrate 0.76g. 

(R ) - data : of 3 &apos; - (4 -methyl -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 1/4 hydration 

melting point >270deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.77 - 1.93 (3 H, m ), 2,00 - 2.10 (1 H, 
m ), 2.15 (3 H, s ), 2.40 (1 H, brs ), 3.08 -3.43 (4 H, m ), 3.57 
(1 H, d, J=14Hz ), 3.65 (1 H, d, J=16Hz ), 4.07 (1 H, d, 
J=10Hz ), 4.24 (1 H, d, J=10Hz ), 6.40 (1 H, s ), 6.68 (1 H, 
dd, J=lHz,2Hz ), 11.11(1 H, brs ). 

Working Example 2 8 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo -4- 
ethyl thiophene (R ) - obtains 3 &apos; - (4 -ethyl -2- thienyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 2 9 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo -4- 
propyl thiophene (R ) - obtains 3 &apos; - (4 -propyl -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 30 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo -4- 
butyl thiophene (R ) - obtains 3 &apos; - (4 -butyl -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 31 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo -4- 
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ft i\ (R)-3' -(4--f V^Pfcf ;u-2-^x 

-;ioxt°p[i-7Wv?p[2.2.2];j-^>-3,5'- 
mmm 32 

(-)-(S)-X t° □ [ l-7-ft* P [2.2.2]*?*>-3, 
5' +rVJ V>-2' S-^P^E-S-WU 

rt73L>zm^xmmm 1 £0«a>*at?5 

(6*fTl\ (R)-3* -(5-^l/-3-*X-;U)XbfP[l 
-7tft*v^P[2.2.2]*^>-3,5'-*^VUv 
>-2' 

MM 33 

(-)-(S)-Xt°P[l-y+) i t*V^P[2.2.2]^-<7'S'>-3, 
5' -7r-JF-9-V 'Jv>-2' 3-^P ; E-5-IfJl/ 
^■7x>*fflL^T3US<H 1 t^«0>*a-CS 
(6*ff l\ (R)-3* -(5-If^-3-fXZ ;U)Xt°P 
[l-7+r*ev?P[2.2.2]*^>-3,5'-:t*^/U 
V>-2' 

34 

(-)-(S)-X t° P [ 1-7+fe' P [2.2.2]*£*>-3, 
5' -vj-^-b-yj V>-2' 3-^P^E-S-^P t° 

;u^7x>^ffll^-CH^#J 1 tmffiOfi&V 

KJt*frl\ (R)-3' -(5-^P t°;U-3-^X-jU)X 
t°P[l-71fev?P[2.2.2]*^>-3,5'-;j-*+r 
V'Jv>-2' 

35 

(-)-(S)-XbfP[l-71flfS'£Q[2.2.2]:t-£$>-3 ) 
5' -vj-^yj v>-2' 3-^PtS-^ 
T^x>^fflLNTHIite#iJ 1 tP«0)*3ST?S 
l££fr IV (R)-3' -{5-^;w-fi-^)xep 
[l-7-y J tf'>^P[2.2.2]^-^>-3 ) 5'-^-+-y-7 l J 
V>-2' 

36 

(-Hs)-xt°p[i-T-y i e'v^p[2.2.2]7i-'i7'S'>-3, 

5' -vj-^r-y-VJ V>-2' 3-^P^-5--rV^ 

pt^u^^x^ffl^xn^j 1 trnffioyj 

&T*&fotm\ (R)-3' -(5--f v^pe^-3-^x 
-;i/)XeP[l-7-9 s tf < >^P[2.2.2]^-^^>-3,5'- 

mifow 37 

(-)-(S)-XePtl-71ftfi/^P[2.2.2]^-^>-3, 
5' V>-2* 2-^P^E-5-7;^ 

P^7i>^ffl^T3IJiM 1 <t^CD^;£l? 
KJS£fK\ (R)-3' -(5-7;i/^"P-2-^x- JU)X 
eP[l-7-y s lf^^P[2.2.2]^|-^>-3,5'-^-tl- 

mmm 38 



isopropyl thiophene (R ) - obtains 3 &apos; - (4 -isopropyl -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 32 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 -bromo 
-5-methyl thiophene (R ) - obtains 3 &apos; - (5 -methyl -3- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 33 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 -bromo 
-5-ethyl thiophene (R ) - obtains 3 &apos; - (5 -ethyl -3- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 34 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 -bromo 
-5-propyl thiophene (R ) - obtains 3 &apos; - (5 -propyl -3- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 35 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 -bromo 
-5-butyl thiophene (R ) - obtains 3 &apos; - (5 -butyl -3- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 36 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 -bromo 
-5-isopropyl thiophene (R ) - obtains 3 &apos; - (5 -isopropyl 
-3- thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 37 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-fluoro thiophene (R ) - obtains 3 &apos; - (5 -fluoro -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 38 
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(-MS)-X fc? □ [ 1 -7iftf v£P [2.2.2]*£$>-3, 
5'-^-y-yUv>-2'-^>]0.54g <t 2-^Ot-5- 
>;OP^^x> 1.48g£ffllvtHI£0IJ 1 <t|5]ti 
CD^jSTSfS^tT^. (R)-3' -(5-?PP-2-^XX 
;U)Xt°P[l-7¥lfv^P[2.2.2]:t-^>-3,5'-* 

U (R)-3' -(5-<7PP-2-^x- ./^Xt'Ptl-T-fe 
V?P[2.2.2];J-^>-3,5' -^-JF+f-yj V>-2' 
>]&g£i£ 0.16g ^tffco 

(R)-3 ' -(5-£ P P -2-^X - ; l)X fc° P [ 1 -7-tf t % > 
^P[2.2.2];*-^>-3,5' -**+J-V'Jv>-2' -t 
yymMO)^— 5*:Ifc£>270 deg C. 

1 H-NMR(400MHz,DMSO-d 6 ) <5 : 1.78-1. 94(3H, 
m), 2.00-2.10(lH,m), 2.44(lH,brs), 3.10-3.24(3 
H,m), 3.25-3.36(lH,m), 3.62(2H,dd,J=15Hz,25 
Hz), 4.04(lH,d,J=10Hz), 4.26(lH,d,J=10Hz), 
6.37(1 H,d,J=4Hz), 6.97(lH,d,J=4Hz), 10.91(1 
H,brs). 



EI-MS m/z:298. 

Anal.Calcd for Ci 
3 H 15 C1N 2 0 2 S.HC1: 
C,46.57;H,4.81;N, 
8.36.Found:C,46.3 
4;H,4.68;N,8.34. 



It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 2 
-bromo -5-chloro thiophene 1.48g (R ) - acquired the free 
base of 3 &apos; - (5 -chloro -2- thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Melting this crystal in ethanol , it filtered crystal which 
itprecipitated including 4 normal hydrochloric acid -dioxane 
solution , (R ) - acquired 3 &apos; - (5 -chloro -2- thienyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 0. 1 6g. 

(R ) - data :melting point >270deg C. of 3 &apos; - (5 -chloro 
-2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.78 - 1.94 (3 H, m ), 2.00 - 2.10 (1 H, 
m ), 2.44 (1 H, brs ), 3.10 - 3.24 (3 H, m ),3.25 - 3.36 (1 H, 
m ), 3.62 (2 H, dd, J=15Hz , 25Hz ), 4.04 (1 H, d, J=10Hz ), 
4.26 (1 H, d, J=10Hz ), 6.37 (1 H, d, J=4Hz ), 6.97 (1 H, d, 
J=4Hz ), 10.91 (1 H, brs ). 

EI-MS m/z:298. 



Anal.CalcdforC<sub>13</sub>H<sub>15</sub>ClN<sub>2</sub>0<sub>2</sub>S.HCl :C, 
46.57;H, 4.8 1;N, 8.36.Found:C, 46.34;H, 4.68;N, 8.34. 



tl«Jg[a]D=-35. 3° (c=1.0 



<seq>c=1.0 specific rotation [; al ] D=- 35.3* 



methano 



[ru]). 



quantification condition of optical purity (HPLC ) 
*^A:DICEL AD-RH 



column :DICELAD- RH 



^llffi:0. 1moL/L 3lEi$: 1 mL/min^^: 254nM 



transfer phase :0.1 moL/Lflow rate :lml/min wavelength :254nM 



KPF6/7-feh-h'J;U = 6:4 



KPF6/acetonitrile =6:4 



RT: (R)ft(6. 04m 



<seq>6.04 m RT:R-isomer 



in) 



in) 



S) & 



S) 



Body 



8. 4 



8.4 



8min 



mm 



) 



P [2.2.2}*9$y-?>,5' -*$-y-'J U v>-2' As for [ro ] [2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; 

-on ], it was possible to synthesize even with the method 
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N-(5-<7PP-2-^X-jU)^— h 11. 
Og, (Xt 0 □[l-7-y ^ ev^□[2.2.2]7^<7^>-3,2 , - 
^+v^>]-Nl)h'J tKP7KP> 8.8g fc&Tfi&it 
xh^T^T^-O A 1.6g lOOmL ICR 
SU 80 deg C -e 11 B#|»lBl»a#Lfco 

rx^y— j|/eft$U 3'-(5-<7DP-2-^x-;u) 
(Xt°P[l-7fev^P[2.2.2]t^>"3,5'-t+ 
it7 l Ji?>-2' -*>]-Nl)HJ tRP7^P>£ 13.6g 

20mL *5STLfco 

50 deg C T? 5 BtWHJltfU »<6Lfco 



#b^f^^vU*^U*^A^P^h^^ 
>T— ictfU^PfcJUA:**-/— JU=10:1 SfEHi 
^^JiffiLT^tilLfc^p B p^v>rv^Pt 0 ;Ux 
-^^iJtfXL^'^-^PP^-^xx^xt 0 

□[i-T-y 8 Jf5/^p[2.2.2]* , ^>-3 > 5 , ^*-*-y- % y 

•Jv>-2'-*>]£ 11.4g#fc 0 



Z©ft^«B 11.4g^X^y-;U 100ml(CJS#L, 
(+)-D-v^>y^;H5® I3.7g <7)x£/-;u i 

00ml JS5ft^Jjft^*PX.fc 0 

^Lfc^^illxU £e>lcx$/-;u-7R<D 

iB^SStttT? 3 @W?!£SI£m\ (R>3' -(5-<7PP 
-2-^xz:jU)XtfP[l-71flfi/^P[2.2.2]^-^^ 
>-3,5' -4-4pth!/ l JS?>-2' -7h>]0(+)-D-v^> 
V^OWI5lMI*3.5gWb 0 

^(D$Sp B a ^m^»J^A7K^lc^L. ^7P 
P^UATrtttULfco 

-(5-^PP-2-^x-;u)Xt 0 P[l-Tift: x v^P[2. 
2.2]*^>-3 f 5' -**i^/'J S?>-2' 1.1 

mmm 39 

(R)-3'-(2-^xz:yU)XtfP[l-71flf2/^P[2.2.2] 
*^>-3,5' -^+tH7'J V>-2' -*>]1.3g t N- 
^P^a/x^SKSK 0.87g £v^JU*JUA75 



2003-7-2 

below. 

Suspension it designated methyl N- (5 -chloro -2- thienyl ) 
carbamate ll.Og, (spiro [1 -azabicyclo [2.2 . 2] octane -3, 
2&apos; -oxirane ] -Nl ) tri hydro boron 8.8g and tetrabutyl 
ammonium chloride * Niu * 1.6 g as water 100 ml , 11 hour 
heating and stirring did with80 deg C. 

After reaction termination , it filtered crystal which was 
precipitated, thewater, continuously washed with ethanol , 
13.6 g acquired 3&apos; - (5 -chloro -2- thienyl ) (spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] -Nl ) tri hydro boron . 

this compound suspension was designated as acetone 200ml , 
concentrated hydrochloric acid 20ml wasdripped. 

5 hours it agitated with 50 deg C, concentrated. 

one hour it agitated to residue which it acquires including the 
ethylacetate , aqueous potassium carbonate solution , removal 
by filtration did insoluble matter . 

organic layer was done fraction collection , furthermore water 
layer was extracted with ethylacetate . 

With saturated saline after washing, it dried with magnesium 
sulfate , concentrated. 

residue which it acquires it attached on 
[shirikagerukaramukuromatogurafii ], concentrated 
chloroform :methanol =10:1 outflow amount and it filtered 
crystal which was precipitated with diisopropyl ether jpl 1 , 
1 1.4 g acquired 3 &apos; - (5 -chloro -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

this compound 1 1.4g was melted in ethanol 100ml , (+) 
-D-dibenzoyl tartaric acid 13.7g ethanol 100ml solution was 
added attime of heat. 

crystal which it precipitated was filtered, furthermore thrice 
recrystallization was done with mixed solvent of ethanol - 
water, (R ) - (+) -D-dibenzoyl tartrate 3.5 g of 3 &apos; - (5 
-chloro -2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ] was acquired. 

It melted this crystal in aqueous potassium carbonate 
solution , extracted with chloroform . 

Drying solvent with potassium carbonate , concentrating, (R ) 
- 1.1 g itacquired 3 &apos; - (5 -chloro -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 39 

(R ) - 3 &apos; - (2 -thienyl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ] melting 1.3 g 
and N- bromo succinimide 0.87g in the dimethylformamide 
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K 20mL fC;gfi?£-t±. 80 deg C 3 RRMH&flt 

h^^-f-KttU 9anfc)],J*:*$S—)\, 50:1 

Zfl!>8**x*,/-;i/-CWi»*frl,\ (R)-3' - 
(5-?P^-2-^x-;U)XlfP[l-7¥tfv£P[2.2. 

2]*^>-3,5' -t^r-y-yj Sfr-2' -*>]0.86g £ 
Mfc£ 180-182 deg C. 

1 H-NMR(400MHz,CDCl 3 ) (5 : 1.50-1. 7 l(2H,m), 
1.73-1.83(lH,m), 2.10-2.19(2H,m), 2.81-3.00(4 
H,m), 3.07(lH,d,J=15Hz), 3.37(lH,d,J=15Hz), 
3.74(lH,d,J=9Hz), 4.05(1 H,d,J=10Hz), 6.17(1 
H,d,J=4Hz), 6.83(lH,d,J=4Hz). 

J^^<7)J:b]te^^[af] D =-30.4 o (c=1.0>$/- 
IV) 

t.tzs (R)-3' -(5-^P^-2-^x- ;U)Xt°P[l-7 

+f s ei/^p[2.2.2]^^^>-3,5'-^-+-y-7 | je»- 

fc. 

3X2-^x-;U)Xt°P[l-7^l£v2P[2.2.2];j- 

tfi&OVkftti N-^P^EP/ N^K-fSK 16.9g £ 
J5J6*1*\ 3' -{S-^P^-fi-^lfPtl-T 
+Ft*V^P[2.2.2]^^>-3,5'-^-9-l/'Jv>- 
2' -*>]25.9g £fcfc. 

C<D<[b£!$) 24.3g $-X^y-;U 240ml KSfMBU 

(+)-D-v^>W^Ji5^(i3.3g)a)X'Siy-^ 

240ml &t&ftT*lBZ.tzo 

ffiaiLfc^ B a H ^;IlXx-Siy->/U-7k©;I^/t$S 
^fflL^SISpl^ff l\ (R)-3' ^Ot2fI 
x;i/)XlfP[l-rWv?P[2.2.2]*^>-3,5'- 
^"th/'J v>-2' -*>]<D l/2(+)-D-v^>W 
)\*WGW5£ 7.0g t#fc 0 

»«E*ftift* l J^A-eftJS*-&, jUSIl/c, (R)- 
s'^-^p^-^x-^xepti-T-tfe'v^p 



20ml , 3 hours heating and stirring it did with 80 deg C. 

After reaction termination , concentrating, melting residue 
which it acquires in chloroform , you washed with aqueous 
potassium carbonate solution , dried with potassium 
carbonate . 

Concentrating, residue which it acquires it attached on 
[shirikagerukaramukuromatogurafii ] concentrated 
chloroform methanol 50: 1 outflow amount, acquired crude 
crystal . 

this crystal recrystallization was done with ethanol , (R ) - 3 
&apos; - (5 -bromo -2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ]0.86 g were 
acquired. 

melting point 180-182deg C. 

<sup>K/sup>H-nmr (400 MHz , CDCKsub>3</sub> );de: 
1.50-1.71 (2H,m), 1.73 - 1.83 (1 H,m), 2.10 - 2.19 (2 H, 
m ), 2.81 -3.00 (4 H, m ), 3.07 (1 H, d, J=15Hz ), 3.37 (1 H, d, 
J=15Hz ), 3.74 (1 H, d, J=9Hz ), 4.05 (1 H, d, J=10Hz ), 6.17 
(1 H, d, J=4Hz ), 6.83 (1 H, d, J=4Hz ). 

specific rotation [;al] <sub>D</sub>=-30.4* of acetate 
(c=1.0, methanol ) 

In addition, (R ) - as for 3 &apos; - (5 -bromo -2- thienyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ], it was possible tosynthesize even with method 
below. 

3 &apos; - (2 -thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane 
-3, 5&apos; -oxazolidine -2&apos; -on ] 25 g reacting with N- 
bromo succinimide 16.9g with theoperation of being similar 
to description above, 3 &apos; - (5 -bromo -2- thienyl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]it acquired 25.9 g. 

this compound 24.3g was melted in ethanol 240ml , (+) 
-D-dibenzoyl tartaric acid ethanol solution 240ml of (13.3 g ) 
wasadded at time of heat. 

About half it concentrated ethanol , kept adding methanol . 

recrystallization was done crystal which it precipitated 
making use of the mixed solvent of filtration ethanol - water, 
(R ) - 1/2 (+) -D-dibenzoyl tartrate 7.0 g of 3&apos; - (5 
-bromo -2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ] was acquired. 

It melted this crystal in aqueous potassium carbonate 
solution , extracted with chloroform . 

Drying solvent with potassium carbonate , concentrating, (R ) 
- 4.8 g itacquired 3 &apos; - (5 -bromo -2- thienyl ) spiro [1 
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4.8g mtz. 

mMm 40 

(-HS)-XlfD[l-7-y , lf»>^P[2.2.2]*^*>-3, 
5' -**"WWy-2' -*y]t 2-^D : E-4,5-v7 

(R)-3' -(4,5-v7JbtO-2-fI 

-ju)xl°p[i-7Wv^p[2.2.2]^$>-3,5'- 
njte^j 41 

(-)-(S)-X t° □ [ l-Tift* V<7 P [2.2.2]*?£>-3, 
5' -^-tt-V'J V>-2' -*>]<t 2-^0=E-4,5-v^ 
PP^7|-7x>^fflU-Cl|]5fe#iJ 1 tmffi(Dl5}£ 
-CJx.m&jl\ (R)-3' -(4,5-V^aP-2-fI-^) 
Xt°P[l-7tr*t£v?P[2.2.2];j-?$>-3,5' 

mmm 42 

(-)-(S)-X t° P [ 1 -Tlf t° P [2.2.2]:t^>-3, 
5' -^"tl-V'J V>-2' -*>]<t 2-^P^-4,5-vX 

-eSlS^mV (R)-3' -(4,5-vif^-2-fl- 
^)Xt°P[l-7-fe'v^P[2.2.2]^-^>-3,5'-^- 
*^'Jv>-2'-*>]£#3o 

HJfcfllJ 43 

(-)-(S)-X t° P [ 1-T +ftf V? P [2.2.2]3h?$>-3, 
5' V>-2' -*>]<t 2-^P : Ev^P^ 

;4-eJSf5^ff l\ (R)-3' -(v<7P^>*[b]7*7 
x>-2--f JU)7. t° P [ 1 -7"? tf V £ O [2.2.2] * £ 
>-3,5' -^JF-y-7'Jv>-2' -*:/|£#&„ 

3US#IJ 44 

(-)-(S)-Xt°P[l-T-y i e'v^P[2.2.2]^^>-3, 
5' -Th^-y-VU V>-2" 2-3^-4,5,6,7- 
xb7tKP^>7[b]7:t:7i>£fflUT3lj5S#lJ 
1 tl^HiCD^a-CJSrS^fftV (R)-3' -(4,5,6,7- 
xh^tR'P^>7[b]^:t7i>-2-^U)Xt:P[l- 

7+r*ev?p[2.2.2]^$>-3,5'-**+i-7uv 

>-2' 

m^mm 45 

(R)-3X2-7x-;u)xeP[l-7^1fv?P[2.2.2] 

^-^^>-3,5' -pt-++i-i/'jv>-2' -^>]i.o g tm 

-IbT-b^^ 0.3mL £— hP^>-tf> lOmL 
fi?U ?K^T^^b7;ix5-0 A l.lg £flP*., 
*0>& 4 B#F^ 85 deg C Ltz 0 



-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 40 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo -4, 
5-difluoro thiophene (R ) - obtains 3 &apos; - (4 and 5 
-difluoro -2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 41 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo -4, 
5-dichloro thiophene (R ) - obtains 3 &apos; - (4 and 5 
-dichloro -2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 42 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo -4, 
5-diethyl thiophene (R ) - obtains 3 &apos; - (4 and 5 -diethyl 
-2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 43 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with 2 -bromo cyclopenta making 
use of [b ] thiophene (R ) - obtains 3 &apos; - (cyclopenta [b ] 
thiophene -2- yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 44 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with 2 -bromo -4, 5, 6, 
7-tetrahydro benzo making use of [b ] thiophene (R ) - obtains 
3 &apos; - (4, 5, 6 and 7 -tetrahydro benzo [b ] thiophene -2- 
yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 45 

(R ) - 3 &apos; - (2 -thienyl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ] it melted 1.0 g 
and acetyl chloride 0.3ml in the nitrobenzene 10ml , with 
under ice cooling after that heating and stirring it did with 4 
hours 85deg C including aluminum chloride l.lg. 

After reaction termination , you opened reaction mixture in 
ice water , you filtered the crystal which was precipitated 
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A-^PTh^^— IC#L, ^PP7h;UA:^^y 

-;|/=10:1 3Kffl#£MLT»&*ifc«6ii£a 
ExU v-YV^Pt^Ux-T^-eft^U (R)-3' - 
(5-7-b^;u-2-^xn;u)^bf p[i-T-y s bfi/^P 
[2.2.2]* ?*>-3,5' -**-yVJ v>-2' -*>]0.6 
2g£#*: 0 

llljS>270 deg C. 

'H-NMR(CDCl 3 ,400MHz) <5 :1.47-1.81(3H,m), 
2.06-2. 17(2H,m), 2.50(3H,s), 2.73-2.93(4H,m), 
3.00(lH,d,J=15Hz), 3.35(lH,d,J=13Hz), 3.77 
(lH,d,J=9Hz), 4.12(lH,d,J=9Hz), 6.58(lH,d,J= 
4Hz), 7.52(lH,d,J=4Hz). 

mmm 46 

(R^'-cs-^p^-^x-j^xepfi-T-ft'v 

£P[2.2.2]*££>-3,5' -^-^-9-7'Jv>-2' -* 
>]0.6g, WlgEfG 0.2g fc^^^V^Afh? 
^X(h'J^xX J IU7hX^>)(Pd(Ph 3 P)4)1.0g £v 
WU*;UA75R[C^;S£-fe!\ 100 deg C "£? 1 



£l£$££;U£-e/£JPU 5%7* 

j; mm x 7 ; u x m tu l tz m n z m s 



<7Pp;t-v;i,A:>^y-;b=io:i ^m^mmLx 

7L t> *ifc &|£ A £x$/-;u£ ffl SIS H £ 
m\ (R)-3' -(5-v7/-2-fi- ;U)Xt° P[l-T 
^ev^P[2.2.2]*^>-3,5'-**^7'Jv>- 
2'-^>]^#fco 

M& 230-232 deg C. 

1 H-NMR(400MHz,CDCl 3 ) S : 1.50-1. 67(2H,m), 
1.70-1.82(lH,m), 2.08-2. 17(2H,m), 2.76-2.97(4 
H,m), 3.02(lH,dJ=15Hz), 3.37(lH,d,J=15Hz), 
3.80(lH,d,J=9Hz), 4.15(lH,d,J=9Hz), 6.38(1H, 
d,J=4Hz), 7.44(lH,d,J=4Hz). 

47 

(-)-(S)-7. t° P [ l-T-tftf V<7 P [2.2.2]* ?£>-3, 
5' -^tt-yj V>-2' -*>]«t 2-^U=E-5-^)l 
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including aqueous potassium carbonate solution and 
chloroform twotimes extracted filtrate with chloroform , dried 
with potassium carbonate . 

Removing solvent , residue which it acquires it attached on 
[shirikagerukaramukuromatogurafii ] concentrated 
chloroform :methanol =10:1 outflow amount and it filtered 
crystal which isacquired, washed with diisopropyl ether jpl 1 , 
(R ) - 3 &apos; - (5 -acetyl -2- thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ] 
acquired0.62 g. 

melting point >270deg C. 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 400MHz );de: 
1.47 - 1.81 (3 H, m ), 2.06 - 2.17 (2 H, m ), 2.50 (3 H, s ), 
2.73 - 2.93 (4 H, m ),3.00 (1 H, d, J=15Hz ), 3.35 (1 H, d, 
J=13Hz ), 3.77 (1 H, d, J=9Hz ), 4.12 (1 H, d, J=9Hz ), 6.58 
(1 H, d, J=4Hz ), 7.52 (1 H, d, J=4Hz ). 

Working Example 46 

(R ) - 3 &apos; - (5 -bromo -2- thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ] 0.6 g, 
hydrogen cyanide zinc 0.2g and palladium tetrakis 
( [torifeniruhosufin ] ) (Pd (Ph<sub>3</sub>P ) 
<sub>4</sub> ) suspensiondesignating 1.0 g as 
dimethylformamide , 1 hour heating and stirring it did with 
100 deg C. 

After reaction termination , it cooled reaction mixture to room 
temperature , it filtered the crystal which was precipitated 
including 5% sodium thiosulfate aqueous solution , aqueous 
potassium carbonate solution and ethylacetate took the 
organic layer and furthermore water, continuously washed 
with saturated saline . 

It dried with sodium sulfate , concentrated and residue which 
is acquiredit attached on 
[shirikagerukaramukuromatogurafii ]. 

Concentrating chloroform methanol =10:1 outflow amount, it 
did recrystallization crude crystal whichcan making use of 
ethanol , (R ) - acquired 3 &apos; - (5 -cyano -2- thienyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

melting point 230-232deg C. 

<sup>K/sup>H-nmr (400 MHz , CDCl<sub>3</sub> );de: 
1.50 - 1.67 (2 H, m ), 1.70 - 1.82 (1 H, m ), 2.08 - 2.17 (2 H, 
m ), 2.76 -2.97 (4 H, m ), 3.02 (1 H, d, J=15Hz ), 3.37 (1 H, d, 
J=15Hz ), 3.80 (1 H, d, J=9Hz ), 4.15 (1 H, d, J=9Hz ), 6.38 
(1 H, d, J=4Hz ), 7.44 (1 H, d, J=4Hz ). 

Working Example 47 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
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75>£ffll\THfl&0iJ 1 <hlH]f§<Z>;&}£T<J5JS£ 
ff l\ (R)-3' -(5-^;ix-2-^7-;U)7.t°P[l-T 
+fbfi/^P[2.2.2]^-^^>-3,5'-^^r-y-y'Ji5>- 
2' 

HJfe#IJ 48 

(-)-(S)-X t° □ [ 1 -7-ftf P [2.2.2] Jj-*$r>-3 , 
5' -^-y-V'J v>-2' -*>]<!: 2-^P^-5-x^;u 

fH\ (R)-3' -(5-X^;U-2-^^-^)Xt°P[l-T 
-tfev^P[2.2.2]^^^>-3,5'-^4r-9-7'Jv>- 

nmrn 49 

(-)-(S)-X t° P [ t£*>$ P [2.2.2];j-£$>-3, 
5' V>-2' -*>]<!: 2-?P^-5-?P t° 

*fK\ (R)-3' -(5-^Pt^-2-:77-JU)Xt: P[l 
-T-ft*V^P[2.2.2]^-^>-3,5'-^JF-y-y'Jv 
>-2' -*>]£t#"5„ 

3Ui£#lJ 50 

(-)-(s)-xifp[i-7ifev^p[2.2.2]*^>-3, 
5' -^-y-vu v>-2' 2-^p^E-5--rv^ 
pt o ;u^>^ffl^m]!iS#ij 1 mmoijmv 

frffcZfilK (R)-3' -(5-^V^P \l)\,-2-Z>=>-)l) 
XtfP[l-7-f ev^P[2.2.2]7|-^^>-3,5'-7|-^ 
^/'Jv>-2' 

HIS^J 51 

(-)-(S)-Xt°P[l-T1fev£P[2.2.2]*<7£>-3, 
5' V>-2' -*>]<!: 2-^P^E-5-^;U 

frl\ (R)-3' -(5-^;U-2-7^-yU)Xt°P[l-7 
■*fev^P[2.2.2]^^>-3,5'-^-y-7'Jv>- 

2' „ 

mmm 52 

(-HS)-xt°p[i-7ifev^p[2.2.2]:t^£>-3, 

5' -**VP) V>-2' -*>]<t 2-^P^E-4,5-vy 

^;u^>^ffl^rii]!i£^j 1 mmnio&vR 

(6*fir L\ (R)-3' -(4,5-v>^;U-2-^-^)Xt° 
n[l-7tftf$/$Q[2.2.2]*$*>-3,5 , -**-9V 
■J5?>-2' 

Hffi^J 53 

(-)-(S)-X t° P [l-T-tftf *>*P [2.2.2]^"^^>-3, 
5' ■Jj-*-y-y , J^>-2' 2-^P^7>^ 
ffl^THJS^iJ l £H«a>*Stt?K(E£m\ 
(R)-3'-(2-"77-^)XtfP[l-7+Flfi/^P[2.2.2] 
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-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-methyl furan (R ) - obtains 3 &apos; - (5 -methyl -2- 
furanyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 48 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-ethyl furan (R ) - obtains 3 &apos; - (5 -ethyl -2- furanyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 49 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-propyl furan (R ) - obtains 3 &apos; - (5 -propyl -2- 
furanyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 50 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-isopropyl furan (R ) - obtains 3 &apos; - (5 -isopropyl -2- 
furanyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 5 1 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-butyl furan (R ) - obtains 3 &apos; - (5 -butyl -2- furanyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 52 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo -4, 
5-dimethyl furan (R ) - obtains 3 &apos; - (4 and 5 -dimethyl 
-2- furanyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 53 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
furan (R ) - obtains 3 &apos; - (2 -furanyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 
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£££ 54 

(-MS)-Xtf P [ l-7if t* □ [2.2.2]^-^^>-3, 
5' -**WJv>-2' 2-?P^E-5-?PP 

y^sZm^xmMM i <hiwi}f<D:£;£-ejxi££ 

fft\ (R)-3' -(5-^PP-2-7^-->U)7.t°P[l-7 
+Ft*v^P[2.2.2]^-^'S'>-3,5 , -^+»-V ,| Jv>- 
2' 0 

SUS^J 55 

(-)-(S)-xeP[l-7+ft*v^P[2.2.2]7h^>-3, 
5' v>-2' 2-<7PP**-9-7 

-^ffl^TSIJS^J 15 <!:l5]t£<7>£;£-e£fE;£ 
frl\ (R)-3' -{Jr*W-)l-2-4)\,)Z.\dn[\-T 

■y ! ei/^p[2.2.2]^-^^>-3,5'-^-y-^ i Ji?>- 
2' -*>]&mz> 0 

mmm 56 

(-)-(S)-XL°P[l-71fL*v£P[2.2.2]:t^£>-3, 
5' V'J V>-2' -*>]0.54g <t 2-?P^7 

y-^0.29mL^ffl^TH^j 15^|^l4i(D^;4 

xfxfc&l i\ (R)-3' -(^7i/-^-2-ou)xt° 

P[l-7^ev^P[2.2.2]*^>-3,5'-*^W 
Uv>-2'-7)->]5mg^#fco 

108-111 deg C. 

1 H-NMR(400MHz,CDCl 3 ) d : 1.52-1. 83(3H,m), 
2.08-2.20(2H,m), 2.77-3.0 l(4H,m), 3.07(lH,d,J 
= 15Hz), 3.38(lH,d,J=15Hz), 4.03(lH,d,J=10H 
z), 4.42(1 H,d,J=10Hz), 7.03(lH,d,J=4Hz), 7.42 
(lH,d,J=3Hz). 

mm 57 

(-)-(S)-X t° P [ 1-7 If If v^7 P [2.2.2];f^>-3, 
5' -Tl-^-y-V 'J V>-2' 2-^PP-4,5-v^ 

=f-)v=f-T^-)^m^ximm 15 t^iticD^ 

;4TFSf£;^tTl\ (R)-3' -(4,5-vWl^7l/- 
;U-2-<;U)X t° P [ l-T-^t'v^ P [2.2.2]7f-^^>- 
3,5" -^-y-V'J^>-2' -*>]£#3 0 

58 

(.).(S)-Xt°P[l-T+) i e , v^P[2.2.2]^^^>-3, 
5' -^-y-yj V>-2' -*>]t2--Jn=E\i*) 

mi^xmrnm 17 ti^cD^resfk^mv 

(R)-3'-(2-t 0| Jv;U)Xt o P[l-7-ffv^P[2.2.2] 
*^S>-3,5' -**WJ V>-2' -^>]$#7io 

tt& 124-125 deg C. 

'H-NMR(400MHz,CDCl 3 ) <5 :1.50-1.65(lH,m), 
1.66-1.84(2H,m), 2.08-2. 16(2H,m), 2.78-3.12(5 
H,m), 3.31-3.45(lH,m), 3.94(lH,d,J=llHz), 4. 
38(lH,d,J=llHz), 7.03(lH,t,J=6Hz), 7.70(lH,t, 



Working Example 54 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-chloro furan (R ) - obtains 3 &apos; - (5 -chloro -2- 
furanyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 55 

It reacts with method which is similar to Working Example 
15, (-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -chloro 
oxazole (R ) - obtains 3 &apos; - (oxazole -2- yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 56 

It reacted with method which is similar to Working Example 
15, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 2 
-bromo thiazole 0.29ml (R ) - 3 &apos; - (thiazole -2- yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acquired 5 mg . 

melting point 108-1 1 ldeg C. 

<sup>K/sup>H-nmr (400 MHz , CDCKsub>3</sub> );de: 
1.52 - 1.83 (3 H, m ), 2.08 - 2.20 (2 H, m ), 2.77 - 3.01 (4 H, 
m ), 3.07 (1 H, d, J=15Hz ),3.38 (1 H, d, J=15Hz ), 4.03 (1 H, 
d, J=10Hz ), 4.42 (1 H, d, J=10Hz ), 7.03 (1 H, d, J=4Hz ), 
7.42 (1 H, d, J=3Hz ). 

Working Example 57 

It reacts with method which is similar to Working Example 
15, (-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -chloro -4, 
5-dimethyl thiazole (R ) - obtains 3 &apos; - (4 and 5 
-dimethyl thiazole -2- yl ) spiro [1 -azabicyclo [2.2 . 2] octane 
-3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 58 

It reacted with method which is similar to Working Example 
17, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
pyridine (R ) - acquired 3 &apos; - (2 -pyridyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

melting point 124- 125 deg C. 

<sup>K/sup>H-nmr (400 MHz , CDCKsub>3</sub> );de: 
1.50 - 1.65 (1 H, m ), 1.66 - 1.84 (2 H, m ), 2.08 - 2.16 (2 H, 
m ), 2.78 -3.12 (5 H, m ), 3.3 1 - 3.45 (1 H, m ), 3.94 (1 H, d, 
J=l 1Hz ), 4.38 (1 H, d, J=l 1Hz ), 7.03 (1 H, t, J=6Hz ), 7.70 
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J=8Hz), 8.20(lH,t,J=9Hz), 8.30(lH,t,J=3Hz). 

mmm 59 

(-MS)-xen[l-7¥ev^P[2.2.2];j-^>-3, 
5' -^-^-b-VUv>-2' 3-2'P^t: 'J v>£ 

m^xmmm 1 ti^ro^jresjs^Tiv 

(R)-3'-(3-t°'Jv^)Xt°P[l-7-^ev^P[2.2.2] 



mmm 60 

(-HS)-T. t° □ [ 1-7+ftf v£ □ [2.2.2]:fr^>-3, 
5' v>-2' -*>]<t4-?P^t° 'J V>£ 

ffll^TH^J 1 .hls]*§CD;S;£-eJ£l&£m\ 

(R^'-c^euv^^xepti-T-tfev^pp^^] 



mmm 61 

(-)-(S)-X tf P [ l-TIf If v£ P [2.2.2]7|-'i7^>-3, 
5' -^-y-V 'J V>-2' -?|->]0.54g 1 4-Ja=E^Jl 

x> i.28 g ^fflL^m^j 1 tmmo^mxR 

(6*fTl\ (R)-3' -(4->^;u7x^;u)xt°P[i-T 

ifev^P[2.2.2]^-^>-3,5'-^-y-y'Jv>- 
2' -^">]l/4 7KttM 33mg £t#7c„ 

St* 134-136 deg C. 

1 H-NMR(400MHz,DMSO-d 6 ) 6 :1.40-1.50(1H, 
m), 1.52-1. 7 l(2H,m), 1.82-1.90(lH,m), 2.04(1 
H,brs), 2.27(3H,s), 2.61-3.18(6H,m), 3.91(1H, 
d,J=9Hz), 4.15(lH,d,J=9Hz), 7.18(2H,d,J=9Hz), 
7.45(2H,d,J=9Hz).Hli#J 62 

(-)-(S)-Xt°P[l-7tftfv£P[2.2.2]*££>-3, 
5' -**rW) V>-2' -*y]t 4-^P^El^U^ 

>-a^m^xmmm 1 tr^a?^-^]^ 
fri\ (r>3' -(4-x^:7i=;u)xif pfi-r-tftf 

V^P[2.2.2]:t^>-3,5' -7t-+-y-l/'Jv>-2' -* 

mmm 63 

(-HS^xtfPti-Tlfev^pp^^^^^-s, 

5' -**-9-V'J V>-2' 4-^P^PIf ;U 

^■n>^m^xmmm 1 tiwuicD^ji-ej^js 

£*Tl\ (R)-3' -(4-^Ptf;U7ix;i,)7.t°P[l-7 
ifev^P^^^^^-S.s'-^+l-yUv^- 
2'-^->]^#^o 

HJifi^J 64 

(-)-(S)-7,t°P[l-7Wv^P[2.2.2]*?£>-3, 
5' V>-2' 4-^P^E^V^P 

If JU'O-tf^ffl^THJfcflj 1 <!:|5||S(7)^;4-e 
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(1 H, t, J=8Hz ), 8.20 (1 H, t, J=9Hz ),8.30 (1 H, t, J=3Hz ). 
Working Example 59 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 -bromo 
pyridine (R ) - obtains 3 &apos; - (3 -pyridyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 60 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 4 -bromo 
pyridine (R ) - obtains 3 &apos; - (4 -pyridyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 61 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 4 
-bromo toluene 1.28g (R ) - 3 &apos; - (4 -methylphenyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acquired 1/4 water adduct 33mg . 

melting point 134-136deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.40 - 1.50 (1 H, m ), 1.52 - 1.71 (2 H, 
m ), 1.82 - 1.90 (1 H, m ), 2.04 (1 H, brs ),2.27 (3 H, s ), 2.61 
- 3.18 (6 H, m ), 3.91 (1 H, d, J=9Hz ), 4.15 (1 H, d, J=9Hz ), 
7.18 (2 H, d, J=9Hz ), 7.45 (2 H, d, J=9Hz ).Working 
Example 62 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 4 
-bromoethyl benzene (R ) - obtains 3 &apos; - (4 -ethyl 
phenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 63 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 4 -bromo 
propyl benzene (R ) - obtains 3 &apos; - (4 -propyl phenyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 64 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 4 -bromo 
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fijfcfcfHv (R)-3' -(4-^v^p tfjU^i-;u)X 

tfP[l-Tift!i'^P[2.2.2]^-^>-3,5'-^-y- 
7'JS?>-2' 

65 

(-)-(S)-XlfP[l-71flfS'?P[2.2.2]*?*>-3, 
5' -^-tl-V 'J v>-2' -*>]0.54g £ 3-^P^Eh;U 
X> 1.28g £ffll*T£160« 1 £®m<Dl5mT*fx 
(6*fTl\ (R)-3' -(3-^;i^x:i i ;U)7.t°P[l-7' 
V^P[2.2.2]*^>-3,5' -*^7Uv>- 
2' -^->]1/10 7K#*D^l 0.23g Zmtzo 

H& 104-106 deg C. 

'H-NMR(400MHz,DMSO-d 6 ) (5 : 1.41-1. 52(1H, 
m), 1.54-1.72(2H,m), 1.80-1.90(lH,m), 2.03(1 
H,brs), 2.31(3H,s), 2.59-3. 08(6H,m), 3.92(1H, 
d,J=9Hz), 4.17(lH,d,J=9Hz), 6.94(lH,d,J=8Hz), 
7.25(lH,t,J=8Hz), 7.37(lH,s), 7.40(lH,d,J=9H 
z). 

HJ&fllJ 66 

(-)-(S)-7.t: P [ 1-T +f If V? P [2.2.2]:t^>-3, 
5' -tttV') v>-2' -*>]<!: 3-^a=E^)V^ 

(R)-3' -(3-X^U?i-JU)Xfc:P[l-7- 1 f if 
V^P[2.2.2]*?*>-3,5' -^t-dr-y-yj V>-2' -* 
>]£#£><, 

HJS£0<J 67 

(-)-(S)-X t° P [ 1-T-tftf v£ P [2.2.2]*^>-3, 
5' -^-y-7'Jv>-2' -*>]<!: 3-^P^Pt°JU 

£fri\ (R)-3' -(3-?Pt°;u7i-;u)xt: P[i-7 

-fev^p^^.^^^.s'-^-JF-y-vuv^- 

2' o 
Hfi&flll 68 

(-)-(S)-7.L° P [ l-T-iflf^ P [2.2.2]*^£>-3, 
5'-^-y-l/'Jv>-2'-^->]<b 3-^P^E-TV^P 

(R)-3' -(3-^V^Pt°;^i-^)X 
t°P[l-7-tfev^P[2.2.2]^-^>-3,5'-7f-^ 

^'jv>-2' -t^izm&o 

69 

(-Hs^xifpci-y+fe'v^pp^^]^-^^^, 

5' -^-y-V'J V>-2' -*>]<!: 4-^p^-^uMf 

frl\ (R)-3' -(3,4-v^;u?in;u)7.h: P[l-T 
■9 J tfi/^P[2.2.2]^^>-3,5 , -^-9-l/ l Ji?>- 

178-179 deg C. 



isopropyl benzene (R ) - obtains 3 &apos; - (4 -isopropyl 
phenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 65 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 3 
-bromo toluene 1.28g (R ) - 3 &apos; - (3 -methylphenyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acquired 1/10 water adduct 0.23g. 

melting point 104-106deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.41 - 1.52 (1 H, m ), 1.54 - 1.72 (2 H, 
m ), 1.80 - 1.90 (1 H, m ), 2.03 (1 H, brs ),2.31 (3 H, s ), 2.59 
- 3.08 (6 H, m ), 3.92 (1 H, d, J=9Hz ), 4.17 (1 H, d, J=9Hz ), 
6.94 (1 H, d, J=8Hz ), 7.25 (1 H, t, J=8Hz ), 7.37 (1 H, 
s ),7.40 (1 H, d, J=9Hz ). 

Working Example 66 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 
-bromoethyl benzene (R ) - obtains 3 &apos; - (3 -ethyl 
phenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 67 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 -bromo 
propyl benzene (R ) - obtains 3 &apos; - (3 -propyl phenyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 68 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 -bromo 
isopropyl benzene (R ) - obtains 3 &apos; - (3 -isopropyl 
phenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 69 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 4 -bromo 
-ortho xylene (R ) - acquired 3 &apos; - (3 and 4 
-dimethylphenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

melting point 178-179deg C. 
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'H-NMR(400MHz,CDCl 3 ) 8 : 1.54-1. 89(3H,m), 
2.14-2.24(2H,m), 2.25(3H,s), 2.29(3H,s), 2.87- 
3.25(5H,m), 3.36-3.48(lH,m), 3.79-3.89(lH,m), 
4.09(lH,d,J=9Hz), 7.14(lH,d,J=8Hz), 7.24(1 
H,d,J=8Hz), 7.32(lH,s) 

HJfe#IJ 70 

(-)-(S)-X t° P [ l-T-tftf v£ □ [2.2.2]*££>-3, 
5' -^-^r-y-VU v>-2' -*>]t 3,4-vlf^?P 

=Es<>-t£>£m^xnifcM i tmffi<r>ft&-£R 

fc*fK\ (R)-3' -(3,4-'ylf^7i-;i)Xt°P 
[l-T+ft^>£^[2.2.2];J-•^>-3,5 , 

mmm 71 

(-)-(S)-X t° P [ t£ V? P [2.2.2]^-^^>-3, 
5' -^-y-V'J v>-2' 

^ffl\(R)-3'-(3,4-V^PP7x-;U)Xt°P[l- 

rWv?p[2.2.2]*^>-3,5'-**^v f, jv 

>-2'-^->]^#fc 0 
Rlu£ 198-200 deg C. 

'H-NMR(400MHz,CDCl 3 ) d : 1.53-1.86(3H,m), 
2.10-2.23(2H,m), 2.85-3.04(4H,m), 3.08-3.21(1 
H,m), 3.38(lH,d,J=14Hz), 3.78-3.84(lH,m), 4. 
07(lH,d,J=9Hz), 7.41-7.49(2H,m), 7.65(lH,d,J 
=2Hz). 

mmm 72 

(-)-(S)-X t° P [ l-7-tft: is<? P [2.2.2]*?$>-3, 
5' -7MP+rl/U v>-2' 3,4-V^;U^P^ 
p^<>-li>£ffll^T|gflfc#iJ 1 <tl^l^a>*;S-e 
£l££m\ (R)-3' -(3,4-v7;i/tP7i- JU)X 
t 0 P[l-7+fl£v?P[2.2.2]*^>-3,5'-**-* 
yjv>-2' 

HtfcfliJ 73 

(-)-(S)-XtfP[l-T-y i b:'v^P[2.2.2]7|-^^>-3, 
5'-^-y-V'Uv>-2'-^->]0.54g ,»: 3,4-v*r-* 
V^P^>-t2~> 1.6g^fflL^Hffi#IJ 1 <t|5]# 
CD^-eSP5^ftl\ (R)-3' -(3,4-v>h^rV^x 
^;i/)XeP[l-7+r*ev?P[2.2.2]*^>-3,5'- 

c<7>^a^x^y-;nc-g^-t± s 4 ms^^- 

U (R)-3' -(3,4-v>h*v7x^U)Xt: P[l-7if 
tfi/?Q[2.2.2]***>-3,5' -^-^l/'Jv^' - 
*>]im.t& 0.12g 

(R)-3X3^V>h*v?x=;U)Xt°P[l-7-tfl£ 
V^P[2.2.2]:t^>-3,5' -**^/'Jv>-2' 
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<sup>K/sup>H-nmr (400 MHz , CDCl<sub>3</sub> );de: 
1 .54 - 1 .89 (3 H, m ), 2. 14 - 2.24 (2 H, m ), 2.25 (3 H, s ), 
2.29 (3 H, s ), 2.87 -3.25 (5 H, m ), 3.36 - 3.48 (1 H, m ), 3.79 
- 3.89 (1 H, m ), 4.09 (1 H, d, J=9Hz ), 7.14 (1 H, d, J=8Hz ), 
7.24 (1 H, d, J=8Hz ),7.32 (1 H, s ) 

Working Example 70 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 and 4 
-diethyl bromobenzene (R ) - obtains 3 &apos; - (3 and 4 
-diethyl phenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 71 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 and 4 
-dichloro bromobenzene (R ) - acquired 3 &apos; - (3 and 4 
-dichlorophenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

melting point 198-200deg C. 

<sup>K/sup>H-nmr (400 MHz , CDCl<sub>3</sub> );de: 
1.53 - 1.86 (3 H, m ), 2.10 - 2.23 (2 H, m ), 2.85 - 3.04 (4 H, 
m ), 3.08 -3.21 (1 H, m ), 3.38 (1 H, d, J=14Hz ), 3.78 - 3.84 
(1 H, m ), 4.07 (1 H, d, I=9Hz ), 7.41 - 7.49 (2 H, m ), 7.65 (1 

H, d, J=2Hz ). 

Working Example 72 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 and 4 
-difluoro bromobenzene (R ) - obtains 3 &apos; - (3 and 4 
-difluoro phenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 73 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 3 and 4 
-dimethoxy bromobenzene 1 .6g (R ) - acquired free base of 3 
&apos; - (3 and 4 -dimethoxy phenyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Melting this crystal in ethanol , it filtered crystal which 
itprecipitated including 4 normal hydrochloric acid -dioxane 
solution , (R ) - acquired 3 &apos; - (3 and 4 -dimethoxy 
phenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 0. 1 2g. 

(R ) - data : of 3 &apos; - (3 and 4 -dimethoxy phenyl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
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H£ 262-264 deg C. 

'H-NMR(400MHz,DMSO-d 6 ) d : 1.80-1. 99(3H, 
m), 2.05-2.15(lH,m), 2.40(lH,brs), 3.12-3.40(4 
H,m), 3.62(2H,dd,J=15Hz,22Hz), 3.74(3H,s), 
3.76(3H,s), 4.08(lH,d,J=9Hz), 4.24(lH,d,J=10 
Hz), 6.93-7.00(2H,m), 7.29(1 H,d,J=2Hz), 10.65 
(lH,brs). 

mmm 74 

(-)-(S)-X t° P t 1-7"? tf □ [2.2.2]*£*>-3, 
5' V>-2' 2-^PP-5-^P ; E 

£*Tl\ (R)-3' -(4-^PP-3-y ; ? 1 i /U7x-;U)Xt 0 
P[l-71f£v<7P[2.2.2]*^>-3,5'-*^-<^./ 
'JV>-2'-t>]^o 

75 

(-)-(S)-X t° P [ i/*? P [2.2.2]^-^^>-3, 

£fK\ (R)-3' -(3-?PP-4-WU?i-;U)Xt° 

p[l-T•y ^ e , v<7P[2.2.2]^-^>-3,5'-7l-^■tl■y , 

HJS^J 76 

(-)-(S)-X t° P [1-7-tftf *>?P [2.2.2]*?$>-3, 
5' -tf"*-9VJ V>-2' -*>]0.54g <h S-^P^E-f > 
1.7g£ffll^TSUfc#i] 1 ©*&t*£J6 
£m\ (R)-3' -(-f>y>-5--f JI/)XeP[l-7-tf 
t*V^P[2.2.2]^-^^>-3,5' -^Jr-9-y'Jv>-2' - 
0.12g£»fc o 

1 H-NMR(DMSO-d 6 )fi :1.84-1.99(4H,m), 2.01-2. 
08(4H,m), 2.80-2.83(4H,m), 3.18-3.33(3H,m), 
3.61-3.62(2H,m), 4.06-4.09(1 H,m), 4.22-4.24(1 
H,m), 7.23(lH,d,J=8Hz), 7.29(1 H,d,J=8Hz), 7. 
40(lH,s), 10.32(lH,brs). 

(-)-(S)-Xt°P[l-7-y i lfv^P[2.2.2]7|-^^>-3 ) 
5' V>-2' -*>]0.54g <t 5-? P^E-1,3 

-K^j^t^J^y i.5i g ^fflL^mjfe^j i t 

m#<Dl5&T!Kl&£ffl\ (R)-3' -(U-'OV v 
**77>-5-^U)Xt°P[l-7^l£v£P[2.2.2] 
*^>-3,5' *fr-2' -*y]mwm 1/ 

4 7K?Ptl 0.38g £f#fc. 

1 H-NMR(DMSO-d 6 ) 8 : 1.79-1. 94(3H,m), 2.01-2. 
09(lH,m), 2.36(lH,m), 3.08-3.35(4H,m), 3.58 
(2H,dd,J=14Hz,25Hz), 4.03(lH,d,J=10Hz), 4.18 
(lH,d,J=9Hz), 6.00(2H,s), 6.85(lH,dd,J=2Hz,8 
Hz), 6.93(1 H,d,J=8Hz), 7.24(lH,d,J=2Hz), 10. 
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-2&apos; -on ] acetate 

melting point 262-264deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.80 - 1.99 (3 H, m ), 2.05- 2.15 (1 H, 
m ), 2.40 (1 H, brs ), 3.12 - 3.40 (4 H, m ),3.62 (2 H, dd, 
J=15Hz , 22Hz ), 3.74 (3 H, s ), 3.76 (3 H, s ), 4.08 (1 H, d, 
J=9Hz ), 4.24 (1 H, d, J=10Hz ), 6.93 - 7.00 (2 H, m ), 7.29 (1 

H, d,J=2Hz ),10.65 (1 H,brs). 

Working Example 74 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -chloro 
-5-bromo toluene (R ) - obtains 3 &apos; - (4 -chloro -3- 
methylphenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 75 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -chloro -4- 
bromo toluene (R ) - obtains 3 &apos; - (3 -chloro -4- 
methylphenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 76 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 5 
-bromo indane 1.7g (R ) - acquired 3 &apos; - (indane -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 0.1 2g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.84 - 
1.99 (4 H, m ), 2.01 - 2.08 (4 H, m ), 2.80 - 2.83 (4 H, m ), 
3.18 -3.33 (3 H, m ), 3.61 - 3.62 (2 H, m ), 4.06 - 4.09 (1 H, 
m ), 4.22 - 4.24 (1 H, m ), 7.23 (1 H, d, J=8Hz ), 7.29(1 H, d, 
J=8Hz ), 7.40 (1 H, s ), 10.32 (1 H, brs ). 

Working Example 77 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 5 
-bromo -1, 3- benzo dioxolane 1.51g (R ) - acquired 3 &apos; 
- (1 and 3 -benzo dioxolane -5-yl ) spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ] acetate 1/4 
hydrate 0.38g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.79 - 
1 .94 (3 H, m ), 2.01 - 2.09 (1 H, m ), 2.36 (1 H, m ), 3.08 - 
3.35 (4 H, m ),3.58 (2 H, dd, J=14Hz , 25Hz ), 4.03 (1 H, d, 
J=10Hz ), 4.18 (1 H, d, J=9Hz ), 6.00 (2 H, s ), 6.85 (1 H, dd, 
J=2Hz , 8Hz ), 6.93 (1 H, d, J=8Hz ), 7.24 (1 H, d, J=2Hz ), 
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74(lH,brs).Hfi£#] 78 

(-HS)-Xt°P[l-7"9 i e'v^O[2.2.2]^^>-3, 
5' -**W)i>y-2' -*>]t 2-?P^-5,6,7,8- 

(D^mn^m^niK (R)-3' -(5,6,7,8-^h^tK 

Pf7$U>-2-^)Xt°P[l-7ft*v^P[2.2. 
2]*^>-3,5' -t^W) V>-2' -^"2^]^^# 

HJfc^J 79 

5' -3j-*-9VU 5?>-2 f -*>]0.54g <t 6-?P^E-2,3 
-ytKP-l,4^>Vvt+v> 1.61g*fflivc£ 
1 tPfll©*aT?Rf6*f7L\ (R)-3' -(2,3- 
vtKP-l,4-^>Vv^v>-6--T;U)Xt°P[l- 

>-2' 1/2 *a«B 0.05g £»fc 0 

1 H-NMR(DMSO-d 6 ) 5 : 1.75-1. 92(3H,m), 2.04-2. 
10(lH,m), 2.37(lH,m), 3.10-3.38(4H,m), 3.61 
(2H,dd,J=14Hz,22Hz), 4.04(1 H,d,J=9Hz), 4.18- 
4.28(5H,m), 6.88(lH,d,J=9Hz), 6.98(lH,dd,J=3 
Hz,9Hz), 7.09(lH,d,J=3Hz), 10.68(lH,brs). 

mmm so 

(-)-(S)-Xt°P[l-Tiftfi/^P[2.2.2]^^>-3, 

m\ (r)-3 j -(4--hP7x- ju)xep[i-7if e 

V^7P[2.2.2pj-^>-3,5' -+^7'J V>-2' 

Ute^jsi 

(-HS)-Xt°P[l-T-tfev^P[2.2.2]^-<7^>-3, 
5 , -^^V s, Jv>-2 , -^>]0.54g(t4-^;U7|-P^ 
p^EK>4f> 1.31g £ffll*TKSS01 1 tl^Ht© 

^tt-CJEJSfcfflV (R)-3' -(4-7;u^-p^x- ;u) 

Xt°P[l-7fev^P[2.2.2]t^>-3,5'-t+ 
trV'Jv>-2' -*>]l/5 TkftiPttl 0.32g £f#fc 0 

H£ 155-157 deg C. 

1 H-NMR(400MHz,DMSO-d 6 ) 5 :1.40-1.50(1H, 
m), 1.52-1.70(2H,m), 1.80-1.91(lH,m), 2.05(1 
H,brs), 2.60-3. 14(6H,m), 3.93(lH,d,J=9Hz), 4. 
18(lH,d,J=9Hz), 7.21-7.26(2H,m), 7.57-7.60(2 
H,m). 

mmm 82 

(-)-(S)-Xt 0 P[l-7-*ftv^P[2.2.2]^^>-3, 
5' -tt^pys^-l* -*">]0.54g 1 4-^P UjfU 

=e^>^> \Ag£m^xm&m 1 t^oism 

VBL&&ftl\ (R)-3' -(4-^PP7x-;u)xt°P 



10.74(1 H, brs ).Working Example 78 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo -5, 
6, 7, 8-tetrahydro naphthalene (R ) - obtains 3 &apos; - (5, 6, 
7 and 8 -tetrahydro naphthalene -2- yl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 79 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 6 
-bromo -2, 3- dihydro -1, 4- benzo dioxine 1.61g (R ) - 
acquired 3 &apos; - (2 and 3 -dihydro -1,4- benzo dioxine 
-6-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 1/dihydrate 0.05g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.75 - 
1.92 (3 H, m ), 2.04 - 2.10 (1 H, m ), 2.37 (1 H, m ), 3.10 - 
3.38 (4 H, m ),3.61 (2 H, dd, J=14Hz , 22Hz ), 4.04 (1 H, d, 
J=9Hz ), 4.18 - 4.28 (5 H, m ), 6.88 (1 H, d, J=9Hz ), 6.98 (1 

H, dd, J=3Hz , 9Hz ), 7.09 (1 H, d, J=3Hz ), 10.68 (1 H, brs ). 

Working Example 80 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 4 -bromo 
nitrobenzene (R ) - obtains 3 &apos; - (4 -nitrophenyl ) spiro 
[1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 81 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 4 
-fluoro bromobenzene 1.31 g (R ) - 3 &apos; - (4 
-fluorophenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ] acquired 1/5 water 
adduct 0.32g. 

melting point 155-157deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.40 - 1.50 (1 H, m ), 1.52 - 1.70 (2 H, 
m ), 1.80 - 1.91 (1 H, m ), 2.05 (1 H, brs ),2.60 - 3.14 (6 H, 
m ), 3.93 (1 H, d, J=9Hz ), 4.18 (1 H, d, J=9Hz ), 7.21 - 7.26 
(2 H,m), 7.57 -7.60 (2 H,m). 

Working Example 82 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 4 
-chloro bromobenzene 1.4g (R ) - 3 &apos; - (4 
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[l-T-y f lfv^P[2.2.2]^^>-3,5'-^-y-V ,| J 
*/>-2' -*y]l/5 7KttM 0.43g %mz 0 



m& 173-175 deg C. 

'H-NMR(400MHz,DMSO-d 6 ) <5 :1.40-1.50(1H, 
m), 1.53-1.70(2H,m), 1.80-1.90(lH,m), 2.06(1 
H.brs), 2.63-3. 16(6H,m), 3.94(lH,d,J=10Hz), 
4.18(lH,d,J=9Hz), 7.44(2H,d,J=9Hz), 7.59(2H, 
d,J=9Hz). 

mmm 83 

(-)-(S)-*t? □ [ V? P [2.2.2]*<7$>-3, 

5' -^-y-V'J V>-2' -*>]<t l^-V^P^E^^ 

L\ (R)-3' -^P^i-WbfPtl-T-tfe V 
^P[2.2.2]*^>-3,5' -^JF^y'Jv^^' 

mmm 84 

(-)-(S)-X t° P [ 1-T-tPtf v<7 P [2.2.2]*£*>-3, 
5' -7Mr-9-V %l J V>-2' -*>]0.54g <t 4-*MF-V? 
P^>**> 1.4g£ffllvtHJ£0IJ 1 <b|H]*i<D^ 
>£-eJKl££m\ (R)-3' -(4-> h*v7i-;i/)X 

epti-T+Fe'v^p^^^^^'-pj-dr-y- 

V\lv>-2' -*>]l/2 7KttM 0.40g £#fc„ 



ffls£ 154-156 deg C. 

1 H-NMR(400MHz,DMSO-d 6 ) 5 : 1.40- 1.48(1 H, 
m), 1.52-1.64(2H,m), 1.82-1.92(lH,m), 2.04(1 
H,brs), 2.62-3.18(6H,m), 3.73(3H,s), 3.90(1H, 
d,J=9Hz), 4.14(lH,d,J=9Hz), 6.95(2H,d,J=9Hz), 
7.46(2H,d,J=9Hz).HJig^J 85 

(-)-(S)-X t° P [ 1-7-lf tf P [2.2.2]:fr£*>-3, 
5'-^-y- % /'Jv>-2'-7l->]<!: 4-vTV^P^ 
>-tf>^ffl^TH!S^J 1 t®ffi<Dlj}£X°Jx.&$: 
(R)-3' -(4-v7/7x^JWXt°P[l-7ft* 
V?P[2.2.2];f ?*>-3,5' -^-y-l/'J V>-2' 

>]£#<S>o 

Hflltfl] 86 

(-)-(S)-XlfP[l-T1fev?P[2.2.2]*^>-3, 
5' -^-y-V'J v>-2' -7f>]t 4-Z?a=ET-£b7x. 

s>$mi^xmmm 1 tiitioTjirejsfS^iT 

l\ (R)-3' -^-T^JI^i-^XePp-T+ftf 
i/<7P[2.2.2]^^^>-3,5' -^-dr-9-V'Jv>-2' -* 

mmm 87 

(-hs)-x t° p [ l-y+fe p [2.2.2]*<7*>-3, 



-chlorophenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ] acquired 1/5 water 
adduct 0.43g. 

melting point 173-175deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.40 - 1.50 (1 H, m ), 1.53 - 1.70 (2 H, 
m ), 1.80 - 1.90 (1 H, m ), 2.06 (1 H, brs ),2.63 - 3.16 (6 H, 
m ), 3.94 (1 H, d, J=10Hz ), 4.18 (1 H, d, J=9Hz ), 7.44 (2 H, 
d, J=9Hz ), 7.59 (2 H, d, J=9Hz ). 

Working Example 83 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 1 and 4 
-dibromobenzene (R ) - obtains 3 &apos; - (4 -bromophenyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 84 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 4 
-methoxy bromobenzene 1.4g (R ) - 3 &apos; - (4 
-methoxyphenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ] acquired 1/2 water 
adduct 0.40g. 

melting point 154-156deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.40 - 1.48 (1 H, m ), 1.52 - 1.64 (2 H, 
m ), 1.82 - 1.92 (1 H, m ), 2.04 (1 H, brs ),2.62 - 3.18 (6 H, 
m ), 3.73 (3 H, s ), 3.90 (1 H, d, J=9Hz ), 4.14 (1 H, d, 
J=9Hz ), 6.95 (2 H, d, J=9Hz ), 7.46 (2 H, d, 
J=9Hz ). Working Example 85 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 4 -cyano 
bromobenzene (R ) - obtains 3 &apos; - (4 -cyanophenyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 86 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 4 -bromo 
acetophenone (R ) - obtains 3 &apos; - (4 -acetyl phenyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 87 

It reacts with method which is similar to Working Example 1, 
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5' -^-y-l/U V>-2' -t s s]k 2-7)l*nZ?D*: 

^o-ay^m^xmmm 1 tmm<DJ5mv&fo 

*frl\ (R)-3' -(3-7;u*P7i-;u)xtfp[i-7 

+( i ev^p[2.2.2]^-^'S»>-3 , 5' 

88 

(-)-(S)-Xt 0 P[l-T-ft*V^P[2.2.2]^-^^>-3, 
5' -PJ-^-y-V'J V>-2' -*>]0.54g <t 3-^P P?P 
^>4f> 1.4g£ffllvt3IJfc#i] 1 <t|HU§<D£>£ 
T?J5J££fTl\ (R)-3' -(3-^PP7x-^)Xt°P 
[l-7¥e'v^P[2.2.2]*^>-3,5'-*^7'J 
V>-2' -*>]l/4 *#JP* 0.30g £<#7i 0 



M£ 167-169 deg C. 

1 H-NMR(400MHz,DMSO-d 6 ) 8 :1.40-1.49(1H, 
m), 1.55-1.72(2H,m), 1.80-1.90(lH,m), 2.05(1 
H,brs), 2.60-3. 16(6H,m), 3.95(lH,d,J=9Hz), 4. 
21(lH,d,J=9Hz), 7.18(lH,dt,J=lHz,8Hz), 7.40 
(lH,t,J=8Hz), 7.53(lH,d,J=8Hz), 7.68(lH,s). 



mmm 89 

(-HS^XtTPfl-Tiflfv^P^^^Tl-^^^, 

5 * .^-y-V'U v>-2' -t>]t 1,3-v^p^^ 

-tf>^ffl^rHJi^J 1 tmffiOljfeT: ft 
l\ (R)-3' -(3-^P^x^;i,)7>tf P[l-7"tf e'v 
?P[2.2.2]*^>-3,5' -^++l-y'Jv>-2' 

mmm 90 

(-)-(S)-X t° P [ 1-7-tfti V? P [2.2.2]:t?£>-3, 
5' -^-^r+hV'J V>-2' -*>]0.54g £3-7^7- 

V— ;u i.4g*fflt^rSIJISfl"J 1 tmt£(Dl5&T;Js. 

(6*fH\ (R)-3* -(3-;*MrV?i-/b)7.t: P[l- 
71f£5>*n[2.2.2]:t**>-3,5 , ^r-*!W 
>-2'-^->]0.11g^t#fc o 

HjA 121-123 deg C. 

'H-NMR(400MHz,DMSO-d 6 ) 5 :1.39-1.49(1H, 
m), 1.50-1.62(lH,m), 1.62-1.72(lH,m), 1.78-1. 
98(lH,m), 2.02(lH,brs), 2.62-2.79(4H,m), 3.00 
(2H,brs), 3.75(3H,s), 3.92(lH,d,J=10Hz), 4.16 
(lH,d,J=9Hz), 6.70(1 H,dd,J=2Hz,8Hz), 7.12(1 
H,dd,J=2Hz,8Hz), 7.19(lH,t,J=2Hz), 7.27(lH,t, 
J=8Hz). 

mmm 91 

(-)-(S)-X tf P 1 1-7-tf fc? P [2.2.2]*£*>-3, 
5' -t*eW*)*fr-2' -*y]t 2-?'P^-5--hP 

?*7JL>%m^Tmmm 1 tm&oii&vfc 

l££fTL\ (R)-3' -(5--KP-2-^X-;U)XbfP[l 



(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 -fluoro 
bromobenzene (R ) - obtains 3 &apos; - (3 -fluorophenyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3&apos; 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 88 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 3 
-chloro bromobenzene 1.4g (R ) - 3 &apos; - (3 
-chlorophenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ] acquired 1/4 water 
adduct 0.30g. 

melting point 167-169deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.40 - 1.49 (1 H, m ), 1.55 - 1.72 (2 H, 
m ), 1.80 - 1.90 (1 H, m ), 2.05 (1 H, brs ),2.60 - 3.16 (6 H, 
m ), 3.95 (1 H, d, J=9Hz ), 4.21 (1 H, d, J=9Hz ), 7.18 (1 H, 
dt, J=lHz , 8Hz ), 7.40 (1 H, t, J=8Hz ), 7.53 (1 H, d, J=8Hz ), 
7.68(1 H,s). 

Working Example 89 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 1 and 3 
-dibromobenzene (R ) - obtains 3 &apos; - (3 -bromophenyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 90 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 3 
-bromo anisol 1 .4g (R ) - 3 &apos; - (3 -methoxyphenyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acquired 0. 1 1 g. 

melting point 121-123deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.39 - 1.49 (1 H, m ), 1.50 - 1.62 (1 H, 
m ), 1.62 - 1.72 (1 H, m ), 1.78 -1.98 (1 H, m ), 2.02 (1 H, 
brs ), 2.62 - 2.79 (4 H, m ), 3.00 (2 H, brs ), 3.75 (3 H, s ), 
3.92 (1 H, d, J=10Hz ), 4.16 (1 H, d, J=9Hz ),6.70 (1 H, dd, 
J=2Hz , 8Hz ), 7.12 (1 H, dd, J=2Hz , 8Hz ), 7.19 (1 H, t, 
J=2Hz ), 7.27(1 H, t, J=8Hz). 

Working Example 91 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-nitro thiophene (R ) - obtains 3 &apos; - (5 -nitro -2- 
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y-2' 

mmm 92 

5' v>-2' -*>]t 2--jU^A-Ttt 

)\,rtz>^*m.^xwm\ 1 mmnij&x 

£Jt£fH\ (R)-3' -(4-7-tr^;U-2-^x-;u)x 

epp-T^ev^pp^]*?^^'-*^ 



93 

(-)-(S)-Xt°P[l-T1ft*v?P[2.2.2]*^>-3, 
5' V>-2' 2-^^^-4-7^^" 

p^*?i>£fflLvcH]!&$J 1 tmffiO)l5'£X 

&ttffl\ (R)-3' -(4-^;U^-P-2-^x- JU)* 

t°p[i-7+ft£v^p[2.2.2]*^>-3,5'-:f*-y- 

3WJ 94 

(-)-(S)-Xt° P [ P [2.2.2]*£*>-3, 

5' -tz-y-Wsy-? -t>]t 2-^p^e-4-^pp 
rtz>n>$:m^xmmm 1 mffiojj&xs. 

(MrfTl*. (R)-3' -(4-^PP-2-^X-,;U)Xt°P[l 
-T-fev^P[2.2.2]^-^^>-3,5'-^-9-yUi? 

mmm 95 

(-)-(S)-7.t°P[l-Tifev^P[2.2.2]7|-^^>-3, 
5' -^-^r-y-V'J V>-2' -*>]<!: 2,4-^1=1^^^ 
7x>^ffllNT||Ji£^J 1 mm<r>l5ykX'R^ 
ff L\ (R)-3' -(4-^P^-2-^x-;U)7.t°P[l-7 
-9 j ev^Pt2.2.2]^-^^>-3,5'-^-y-V ,| Jv>- 
2* * 

HffiW 96 

(-)-(S)-X t° P [l-7ft"v^O [2.2.2]3-**>-3, 
5' -^+-y-V'U V>-2' -*>]k 2-?P^E-4-^P P- 

&X>%.fc£ijl\ (R)-3' -(4-^PO-5-^f^-2-f 
X^U)XL°P[l-T¥l£v£P[2.2.2];i-^>-3, 
5' -ttW 1 ) V>-2' 

mmm 97 

(-)-(S)-X tf P [ l-7ift: P [2.2.2]7|-^>-3, 
5' -^-y-V 'J^>-2' -7|->]<!: 

4-^)^ty^>^mi^xmmm 1 tiwi^ro^ 

;£-eJ5J&£m\ (R)-3' -(5-£PP-4-y^-2-^ 
JL-)\,)X\fn[l-T- i f\£i'<7n[2.2.2]j-<7$>-3, 
5' -tt-W) V>-2' 

HJfefliJ 98 



thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 92 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo -4- 
acetyl thiophene (R ) - obtains 3 &apos; - (4 -acetyl -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 93 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo -4- 
fluoro thiophene (R ) - obtains 3 &apos; - (4 -fluoro -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 94 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo -4- 
chloro thiophene (R ) - obtains 3 &apos; - (4 -chloro -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 95 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 and 4 
-dibromo thiophene (R ) - obtains 3 &apos; - (4 -bromo -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 96 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo -4- 
chloro -5-methyl thiophene (R ) - obtains 3 &apos; - (4 
-chloro -5-methyl -2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 97 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-chloro -4- methyl thiophene (R ) - obtains 3 &apos; - (5 
-chloro -4- methyl -2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 98 
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(-)-(S)-X tf □ [ 1 -7-tf tf v£ □ [2.2.2]*££>-3, 
5' -**+rV>'J^>-2' -^->]<t(5-^P^E-2-^x- 

J&*fTl\ (R)-3' -(5-tKP+V^;U-2-^x- 

;u)xt 0 p[i-7^ev£p[2.2.2]^$>-3,5'-;t- 
*W'Jv>-2' 0 

HiS#IJ 99 

(-)-(S)-X t° P [ l-71flf P [2.2.2]?|-^£>-3, 
5' -^+t-yj V>-2' -*>]<t 2-^P : E-5-(^h^- 

i/^u)^*:7i>£ffl^-tiifi&0<j i tn^ro 

£&-C?J5l££m\ (R)-3' -(5-(yh^rV^;U)-2 
-^x-y^xePtl-TtFev^Pp^^^^^ 

3,5' -**-tr7u v>-2' -t^tftmz* 
mmm ioo 

(-)-(S)-Xt°P[l-7¥L*v£P[2.2.2]*^>-3, 
5' -**+rVU V>-2' 2-^P^E-5-(Xh+ 

^^^ty^^mi^xmmm i <ti^t£0) 

£;£-T?J5l££m\ (R)-3' -(5-(xMP:>^;U)- 
2- ; fxx;L,)Xt°P[l-Tifev^P[2.2.2]^|-^^ 
>-3,5' *H*7'Jv>-2' -^"^]^f#^o 

mi&wi ioi 

(-)-(S)-X t° P [ 1-7+flf V<7 P [2.2.2]*<7$>-3, 
5' -^TV'J v>-2' -*>]<t 2-?P ; E5 1 *?i>£ 
ffll^TH^J 1 <!:|Wlti<D:£;£-eJk!S£m\ 
(R)-3'-(2-^x=;u)Xt°P[l-7+flfv^P[2.2.2] 
;W>-3,5' -TT 4 /'Jv>-2' -*>]£#3o 



3SJfc#IJ 102 

(-)-(S)-X t° P [ 1-7-ytf P [2.2.2]^h^^>-3, 
5' -TTV'J V>-2' -*>]«!: 2-?P ; E-5-^UT 
*?*>£ffl^TSIffi0i] 1 <!:|!Jl*i0);S)£-e£lS 
(R)-3' -(5->f^-2-fl-JI/)Xt°P[l- 
T*f\lis'7n[2.2.2]7i-'7$>-3,5'-?Ty , yJ>- 
2' o 

103 

(-HS^XIfPti-T-fe'v^P^^^]^^^, 
5' -^TV'J V>-2' -*>]<!: 2-?P ; E-5-X^U^ 

(R)-3' -(5-lf^-2-flz^)Xt°P[l- 
T+f£v£P[2.2.2]*^>-3,5'-^7yUv>- 
2' 

HI£#J 104 

(-)-(S)-X t° P [ 1-7-tftf V<7 P [2.2.2]t<P^>-3, 
5' -^T VU v>-2' -*:/]<!: 2--Jo=E-5-yj^ta 

?*z>jL>&mi\xmMm i t^ti©^*-^ 

J6*fH\ (R)-3' -(5-7;i/tP-2-fi-^)Xt° 
Ptl-T-tftv^P^^^JjJ-^^^'-^TV'J 



It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of (5 -bromo -2- 
thienyl ) methanol (R ) - obtains 3 &apos; - (5 
-hydroxymethyl -2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 99 

It reacts with method which is similar to Working Example 1 , 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with 2 -bromo -5- making use of 
(methoxymethyl ) thiophene (R ) - obtains 3 &apos; - (5 - 
(methoxymethyl ) - 2 -thienyl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 100 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with 2 -bromo -5- making use of 
(ethoxymethyl ) thiophene (R ) - obtains 3 &apos; - (5 - 
(ethoxymethyl ) - 2 -thienyl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 101 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 2 -bromo 
thiophene (R ) - obtains 3 &apos; - (2 -thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -thiazolidine 
-2&apos; -on ]. 

Working Example 102 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-methyl thiophene (R ) - obtains 3 &apos; - (5 -methyl -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ]. 

Working Example 103 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-ethyl thiophene (R ) - obtains 3 &apos; - (5 -ethyl -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ]. 

Working Example 104 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-fluoro thiophene (R ) - obtains 3 &apos; - (5 -fluoro -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
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mmm 105 

(-)-(S)-X t° □ [ l-T-f If *s<7 P [2.2.2]*?$>-3, 
5' -^7l/'Jv>-2' ^O^-^PPf 

^^(R^'-^-^PP^-^X-^XIfntl- 
7+( s ei/^P[2.2.2]^-^^>-3,5'- ; 3 1 7y , J^>- 

mmm m 

(-)-(S)-X tf P [ l-T-f tf P [2.2.2]t9*>-3, 
5' -^TVU v>-2' 2,5-v^P^E^^x 
>£ffl^TH»J 1 ilPH*(D*SreKl££fT 
l\ (R)-3' -(S-^P^-2-^x- jb)Xb: P[l-7-f 
ev^P[2.2.2]7h^^>-3,5' -^TV'J V>-2' 

Igffitt 107 

(-)-(S)-* tf P [l-Tiftf P [2.2.2]*^>-3, 
5' v>-2' 2-^^-4-^1^ 

£ttI\ (R)-3' -^-WU^-^xzi^Xt: P[l- 
7tfl^i'£P[2.2.2]*£*>-3,5'-•? i 7V> r US>>- 
2' -*>]£f#-S„ 

Hffi^J 108 

(-HS)-XtfP[l-7-y t lfi'f P[2.2.2]*^*>-3, 
5' V>-2' -*>]<h 2-^P^-4-X^>IU^ 

;j-7xr/£ffll*T5fclfi0l 1 £PHt<D£&T?£JS 
*fK\ (R)-3' -(4-X^;U-2-^X-^)Xt°P[l- 
7+Fev^P[2.2.2]^^>-3,5'-^7 4 /'Ji?>- 
2' „ 

USte^J 109 

(_)_(S)-X tf P [ l-7iftf */9 P [2.2.2]^£>-3, 
5' -^7V'J V>-2' -t>]t 2-Z? 0^-4-7 )\,* P 
?;J-7x>£ffl^T3Slit50<l 1 «h|5]*§<»;fi)£-e£ 
Jttff l^, (R)-3' -{4-7JltO-2-fl=^)^tf 
0[l-7ft'y^P[2.2.2]^-^^>-3 > 5'-f7 , / l J 

sim no 

(-)-(S)-Xt°P[l-7ife'v^P[2.2.2]#^^>-3, 
5'-5 1 77 , Ji?>-2 , -^->]i: 2-Z)'U=E-4-OUU=f- 

*?x>£ffliNT3tifc0iJ 1 tB*ia)*ac"eRa: 

£frl\ (R)-3' -(4-*PP-2-^i-JU)XfcfP[l- 
7tr*£v^P[2.2.2]*^>-3,5'-^7V'Uv>- 
2' 

mmm m 

(-)-(S)-XtfP[l-71fli^P[2.2.2]*^*>-3, 
5' -^7V'J V>-2' 2-^P^E-5->^;U7 



-thiazolidine -2&apos; -on ]. 
Working Example 105 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-chloro thiophene (R ) - obtains 3 &apos; - (5 -chloro -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ]. 

Working Example 106 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 2 and 5 
-dibromo thiophene (R ) - obtains 3 &apos; - (5 -bromo -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ]. 

Working Example 107 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 2 -bromo -4- 
methyl thiophene (R ) - obtains 3 &apos; - (4 -methyl -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ]. 

Working Example 108 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 2 -bromo -4- 
ethyl thiophene (R ) - obtains 3 &apos; - (4 -ethyl -2- thienyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -thiazolidine 
-2&apos; -on ]. 

Working Example 109 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 2 -bromo -4- 
fluoro thiophene (R ) - obtains 3 &apos; - (4 -fluoro -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ]. 

Working Example 110 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 2 -bromo -4- 
chloro thiophene (R ) - obtains 3 &apos; - (4 -chloro -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ]. 

Working Example 111 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
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(R)-3' -(5-^>/U-2-^xx ;U)Xt°P[l- 
7fev^P[2.2.2]t^>-3,5' -^7V *'J v>- 
2'-*>]£f#3o 

HJfc^J 112 

(-HS)-Xt°P[l-T^ev^P[2.2.2]^^>-3, 
5' -^t^V 'Ji^^^' -7h>]<!: 2-^ r P z E-5-X5 1 ;u5 1 

£frL\ (R)-3' -(5-x^;u-2-^x- ;u)Xt°P[l- 
7^fei/^P[2.2.2]^^>-3,5 , -^7VU v>- 
2'-*>]£*#£ 0 

IWJ113 

(_).(S)-Xt°P[l-T1ft: s V^P[2.2.2]^^^>-3, 
5' -^7V Uv>-2' 2-^P^E-5-<7PP^ 
*?x>£ffllNT|»J 1 t^m<Dl5}£T:&J& 
£m\(R)-3' -(5-^PP-2-^xx;U)Xt°P[l- 
7^ev^P[2.2.2]*^>-3,5' v>- 
2'->J->]£t#&o 

HJfc^J 114 

(R^'^-^-^^epti-y^ev^pp^^] 
is^j 39 tmffi0ii}iz}xfc£iji\(R)-y -(5- 

?P^2-fI-il/)Xt°P[17fev^P[2.2.2] 



HM#] 115 

(-)-(S)-Xt°P[l-7-tftv^P[2.2.2]^^>-3, 

(R)-3'-(2-^7^U)XtfP[l-7iflf^P[2.2.2] 
*££>-3,5' -*7 % JV*J>-2' -*>]£*#£ 0 



HJ£0yil6 

(-)-(S)-Xfcf P [ 1-7 If tf is<7 P [2.2.2]^$>-3, 
5' -9 t 7!/ l JS/>-2' 4-^P^;Uh^rV 
b>*ffil*T£»tt l fcH*©*SrifKl6«T 
l\ (R)-3' -(3,4-V^f^7x-^)Xt°P[l-7f 
ev^P[2.2.2]t^>-3,5' -¥7 x J l )i»-2' -* 

HJSfe^J 117 

(-HS)-Xt°P[l-7ife s V^P[2.2.2]^^>-3, 

>^>^mi^xmmm i fcra*©*fti?sj6* 

tTL\(R)-3'-(3,4-^n°7x-;U)Xt°P[l-7 
-tffcf V^P[2.2.2]^^>-3,5' -?7 % J 'J V>-2' - 



2003-7-2 

-thiazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-methyl thiophene (R ) - obtains 3 &apos; - (5 -methyl -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ]. 

Working Example 112 

It reacts with method which is similar to Working Example 1 , 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-ethyl thiophene (R ) - obtains 3 &apos; - (5 -ethyl -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ]. 

Working Example 113 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 2 -bromo 
-5-chloro thiophene (R ) - obtains 3 &apos; - (5 -chloro -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ]. 

Working Example 114 

It reacts with method which is similar to Working Example 
39, (R ) - makinguse of 3 &apos; - (2 -thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -thiazolidine 
-2&apos; -on ] (R ) - obtains 3 &apos; - (5 -bromo -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ]. 

Working Example 115 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 2 
-bromonaphthalene (R ) - obtains 3 &apos; - (2 -naphthyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -thiazolidine 
-2&apos; -on ]. 

Working Example 116 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 4 -bromo 
-ortho xylene (R ) - obtains 3 &apos; - (3 and 4 
-dimethylphenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -thiazolidine -2&apos; -on ]. 

Working Example 117 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 3 and 4 
-dichloro bromobenzene (R ) - obtains 3 &apos; - (3 and 4 
-dichlorophenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -thiazolidine -2&apos; -on ]. 
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(-)-(S)-X t° P [ l-T¥e P [2.2.2]*$*>-3, 
5' V>-2' -*y]t 2-?P^>l/[b]^ 

*7*y£m^xmM®\ i <ti^i^^;±T-JSP& 

£ff l\ (R)-3' -(^>V P [b]9 1 7|-7x>-2-'<;U)Xt 0 

pti-T-tPev^p^^^-^^^.s'-^T^'j 

v>-2' -*>]£#3o 

(-)-(S)-7.t° P [ l-T+Ft* P [2.2.2]^"^^>-3, 
5' -^-++»-V ,| Jv>-2' -^->]0.54g < h4-^P ; E-h- l J 
Z>)^U^)lO-^y 1.7g £ffll>Tf|jS£0i| 1 
mmo^mx^m^niK (R)-3' -(4-HJ7JU 
*P^;U7i-;U)Xt°P[l-71ftfv?P[2.2.2] 
;t^>-3,5' -**-9-l/'Jv>-2' -*>]l/4 ?Ktt 

Mio.i3 g £*#fc„ 

Rfej^l 195-197 deg C. 

'H-NMR(400MHz,DMSO-d 6 ) 5 : 1.40-1. 50(1H, 
m), 1.55-1. 7 l(2H,m), 1.81-1.93(lH,m), 2.08(1 
H,brs), 2.64-3.20(6H,m), 4.01(lH,d,J=9Hz), 4. 
26(lH,d,J=9Hz), 7.75(2H,dJ=9Hz), 7.79(2H,d,J 
=9Hz). 

■mum 120 

(R^XS-vT^-^l-^XlfPP-T+fev 
^P[2.2.2]^^^>-3,5' -**^P)Vy-2' -t 

MlXU (R)-3' -(5->h+V^;U7K->IU-2-^X- 
;U)X t° P [ 1 -T-tP &><7 P [2.2.2]*-$*>-3,5 ' * 
*+h/'Jv>-2' -*>]itl£&£#3 0 

HJfcfllJ 121 

(-)-(S)-7. t° P [ l-Ttffcf V? P [2.2.2]7|-^>-3, 
5' -^tl-l/'J v>-2' 2-^P^E-5-^ 

£l££m\ (R)-3' -(5-y^;U-2-^x- ;U)7.t: 
P[l-7^ev^P[2.2.2]*^>-3,5'-**+^./ 
'Jv>-2'-^^>]^#i)o 

Hffitfll 122 

(-)-(S)-Xt°P[l-7^£v^P[2.2.2]*^>-3, 
5' -^"^/'Ji^' -?*>]t 2-^P^-5-If 

£ffc£m\ (R)-3' -(S-X^U^-^x- ;U)Xt° 
P[l-Ttl i t: , V^P[2.2.2]^-^'S'>-3,5'-^-y-7 
'Jv>-2'-^*>]£<#£o 

H^J 123 



Working Example 118 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with 2 -bromo benzo making use 
of [b ] thiophene (R ) - obtains 3 &apos; - (benzo [b ] 
thiophene -2- yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -thiazolidine -2&apos; -on ]. 

Working Example 119 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 4 
-bromo -trifluoromethyl benzene 1.7g (R ) - 3 &apos; - (4 
-trifluoromethyl phenyl ) spiro [1 -azabicyclo [2.2 . 2] octane 
-3, 5&apos; -oxazolidine -2&apos; -on ] acquired 1/4 water 
adductO.l 3g. 

melting point 195-197deg C. 

<sup>K/sup>H-nmr (400 MHz , DMSO 
-d<sub>6</sub> );de: 1.40 - 1.50 (1 H, m ), 1.55 - 1.71 (2 H, 
m ), 1.81 - 1.93 (1 H, m ), 2.08 (1 H, brs ),2.64 - 3.20 (6 H, 
m ), 4.01 (1 H, d, J=9Hz ), 4.26 (1 H, d, J=9Hz ), 7.75 (2 H, d, 
J=9Hz ),7.79 (2 H, d, J=9Hz). 

Working Example 120 

(R ) - Melting 3 &apos; - (5 -cyano -2- thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] in anhydrous ethanol , until saturated itdoes 
hydrochloric acid gas with under ice cooling , it blows. 

After that heating and refluxing doing, concentrating, it filters 
crystal whichit precipitated, (R ) - obtains 3 &apos; - (5 
-methoxycarbonyl -2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ] acetate . 

Working Example 121 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -thione ] with making use of 2 -bromo 
-5-methyl thiophene (R ) - obtains 3 &apos; - (5 -methyl -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -thione ]. 

Working Example 122 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -thione ] with making use of 2 -bromo 
-5-ethyl thiophene (R ) - obtains 3 &apos; - (5 -ethyl -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -thione ]. 

Working Example 123 
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(-)-(S)-Xt°P[l-7-^ev^P[2.2.2]^<7^>-3, 
5' --t*rV- y Jt)is>-2' -T*>]t 2-?P^=-5-*P 

Klfc£frl\ (R)-3' -(5-^PP-2-fxz^)xeP 
[l-7ife^P[2.2.2]^^>-3,5'-^+-9-yU 
V>-2'-^->]£#3o 

HJfe^J 124 

(R)-3'-(2-^x— ^u^bfnti-T-tPlfi/^pp^^] 
*^>-3,5' -Tt-^r^yj v>-2' -**i/]*ffll* 
T*«6« 39 fcHfcroM-CfilfcfcfTlV (R)-3 f 
-(5-^P^-2-^x-jU)XtfP[l-7tFfc?i/^P[2. 
2.2]*^>-3,5' -^^7 'J V>-2' -^*>]£ 



KKSffl 125 

(-)-(S)-X tf P [ l-71f tf S/^ P [2.2.2]:t£$>-3, 

is>&m^Tmi&m i iiH*a>*srcKJ6*fT 

2.2]*^>-3,5' ^-y-l/U V>-2' 

HJSS^J 126 

(-)-(S)-XtfP[l-71flfi/^P[2.2.2]7h^^>-3, 
5' -Jj-^IJV'J V>-2' -^>]<t 4-? P^E-^Uh 

(R)-3 P -(3,4-V^^U7x-;U)Xt°P[l- 

7^ev^p[2.2.2]^-^>-3,5' 

>-2'-^*>]£*#&o 
ISJfcflfl 127 

(-HS)-Xtf P[l-7"tfe % >^P[2.2.2]^^>-3, 
S^^^Uv^'-^VJ^S^-^PP^P 

Jt£frl\ (R)-3'-(3,4-v^PP7i-Jl/)Xt°P 
[l-7iftf^P[2.2.2]^^>-3 > 5'-^+-9-7 l J 
S?>-2'-^>]t**o 

HJfctfi] 128 

(-HS)-Xt°P[l-7^tv^P[2.2.2]^^>-3, 
5'-**+rVUv>-2'-^*>]£ 2-^P^>V % 
[b]^*7x>*ffll^T*lSfl 1 tf^tSUDli&V 
£J6£fTl\ (R)-3' -( /< > v ^[b]5 1 ^7x>-2--r 
^U)XtfP[l-7-^tfi/^P[2.2.2]^^>-3,5'-^- 

mmm 129 

(-)-(S)-Xt°P[l-7-yt: % V^P[2.2.2]^-^^>-3, 
5 , -^7y , Jv>-2 , -7h>]<t 2-^P^*7x>* 
ffll^rllJS^J 1 tH«©SttTfJRJ6*frl\ 
(R^'Ki-^xx^xtfPIl-Tlflf^Pp^] 



2003-7-2 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -thione ] with making use of 2 -bromo 
-5-chloro thiophene (R ) - obtains 3 &apos; - (5 -chloro -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -thione ]. 

Working Example 124 

It reacts with method which is similar to Working Example 
39, (R ) - makinguse of 3 &apos; - (2 -thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -thione ] (R ) - obtains 3 &apos; - (5 -bromo -2- 
thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -thione ]. 

Working Example 125 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -thione ] with making use of 2 
-bromonaphthalene (R ) - obtains 3 &apos; - (2 -naphthyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -thione ]. 

Working Example 126 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -thione ] with making use of 4 -bromo 
-ortho xylene (R ) - obtains 3 &apos; - (3 and 4 
-dimethylphenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -thione ]. 

Working Example 127 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -thione ] with making use of 3 and 4 
-dichloro bromobenzene (R ) - obtains 3 &apos; - (3 and 4 
-dichlorophenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -thione ]. 

Working Example 128 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -thione ] with 2 -bromo benzo making 
use of [b ] thiophene (R ) - obtains 3 &apos; - (benzo [b ] 
thiophene -2- yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -thione ]. 

Working Example 129 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-thiazolidine -2&apos; -on ] with making use of 2 -bromo 
thiophene (R ) - obtains 3 &apos; - (2 -thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -thiazolidine 
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■mfcm 130 

(-)-(S)-X t° □ [ 1-7-tftf P [2.2.2]*£*>-3, 
5' -Tj-^-y-V U V>-2' -**>]t 2-Jn=Ett7 

x.^m^xmMm i i^*sa>*a-efi(B^ 

t,\ (R)-3' -(2-^X-;U)7.t°P[l-y-tfe'v^D 
[2.2.2]7t-^^>-3,5' -tttM^-l' 

HJiflJ 131 

(-)-(S)-X if P [l-T+ftf V? □ [2.2.2]:t£$>-3, 
5'-^-+-b-yji?>-2'-3j->]0.54g t 2-^0^-3- 
1.3g £ffll^T|g]!iS$J 1 twsk 
(D*atT?SJS*fft\ (R)-3 F -(3-y^;U^7x 
>-2-OU)Xt° P [1-7-9 4 If V? P [2.2.2]*?£>- 
3,5' V>-2' 1/2 TRftfc 

0.26g £»fc„ 

'H-NMR(DMSO-cU)<5 : 1.79-1. 94(3H,m), 2.01-2. 
09(lH,m), 2.05(3H,s), 2.42(lH,m), 3.09-3.35(4 
H,m), 3.55-3.6 l(2H,m), 3.95(lH,d,J=9Hz), 4.0 
2(lH,d,J=9Hz), 6.84(1 H,d,J=5Hz), 7.33(lH,d,J 
=5Hz), 10.78(lH,brs). 

mmm 132 

(-)-(S)-XtfP[l-7-9 i lfv^P[2.2.2]^-^^>-3, 
5' -^-y-V'U v>-2' -*>]t 2-7P^-5-(h'J^ 

ji.Tta^ji^tyx.y^mi^xmMW 1 tm 

ffi(Dl3 : ,£T:lx.&£fil\ (R)-3' -(5-( W;U*P 

*5 l ;u)**?i>-2--oi/)xtfp[i-7-y s bf*>$p 

[2.2.2]***>-3,5' -t*W)i»-2' 
HJfcfllJ 133 

(-)-(S)-XtfP[l-71flfv£P[2.2.2];*-£*>-3, 
5' -**-yVJ v>-2' -*>]0.54g £ 5-?P^-2,3 
-5?fcKD'0 % /[b]W 1.5g £ffl^TH!6#J 1 

m&o>-%&x-&fc&m\ (r>-3' -(2,3-vtK 

[2.2.2]7f-^^>-3,5' V>-2' 
0.35g £f»fc. 

'H-NMR(DMSO-d6)6 :1.82-1.88(4H,m), 2.06-2. 
09(lH,m), 3.15-3.20(6H,m), 3.59-3.62(2H,ra), 
4.02-4.04(1 H,m), 4.18-4.20(lH,m), 4.50-4.54(2 
H,m), 6.78(lH,d,J=8Hz), 7.18(lH,dd,J=8.4Hz), 
7.44(lH,s), 10.19(lH,brs). 

mmm 134 

(-HS)-T. t° P [1-7+flf V$ P [2.2.2]*^£>-3, 
5' -3j-*+rVJv>-2' -Jf >]0.54g t 6-^P^E-2,3 
-vtKP^>V'[bp^> 1.5g ^fflL^rHJS^J 1 
tn*©*35feTJfilC*m\ (R)-3' -(2,3-vtK 
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-2&apos; -on ]. 
Working Example 130 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -thione ] with making use of 2 -bromo 
thiophene (R ) - obtains 3 &apos; - (2 -thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -thione ]. 

Working Example 131 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 2 
-bromo -3- methyl thiophene 1.3g (R ) - acquired 3 &apos; - 
(3 -methyl thiophene -2- yl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ] acetate 
1/dihydrate 0.26g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.79 - 
1.94 (3 H, m ), 2.01 - 2.09 (1 H, m ), 2.05 (3 H, s ), 2.42 (1 H, 
m ), 3.09 -3.35 (4 H, m ), 3.55 - 3.61 (2 H, m ), 3.95 (1 H, d, 
J=9Hz ), 4.02 (1 H, d, J=9Hz ), 6.84 (1 H, d, J=5Hz ), 7.33 (1 

H, d, J=5Hz ), 10.78 (1 H, brs ). 

Working Example 132 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with 2 -bromo -5- making use of 
(trifluoromethyl ) thiophene (R ) - obtains 3 &apos; - (5 - 
(trifluoromethyl ) thiophene -2- yl ) spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 133 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and 5 -bromo -2, 3- 
dihydro benzo making use of [b ] furan 1.5g (R ) -acquired 3 
&apos; - (2 and 3 -dihydro benzo [b ] furan -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 0.35g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.82 - 
1.88 (4 H, m ), 2.06 - 2.09 (1 H, m ), 3.15 - 3.20 (6 H, m ), 
3.59 -3.62 (2 H, m ), 4.02 - 4.04 (1 H, m ), 4.18 - 4.20 (1 H, 
m ), 4.50 - 4.54 (2 H, m ), 6.78 (1 H, d, J=8Hz ), 7.18(1 H, dd, 
J=8.4Hz ), 7.44 (1 H, s ), 10.19 (1 H, brs ). 

Working Example 134 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and 6 -bromo -2, 3- 
dihydro benzo making use of [b ] furan 1.5g (R ) -acquired 3 
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n^^[b]^^Ji/)Xt°P[i-7fe^p 

[2.2.2]*^$>-3,5' -t^J*) V>-2' -*■>]* 
H% 0.25g*f#fc o 

'H-NMRCDMSO-de) 5 : 1.75-1. 93(3H,m), 2.00-2. 
10(lH,m), 2.35-2.40(lH,m), 3.10-3.40(6H,m), 
3.50-3.62(2H,m), 4.06(1 H,d,J=9Hz), 4.20(lH,d, 
J=9Hz), 4.53(2H,t,J=8Hz), 6.94(1 H,d,J=7Hz), 
7.04(lH,s), 7.22(lH,d,J=8Hz), 10.97(lH,brs). 



mmm 135 

(-)-(S)-Xt°P[l-7^tv^P[2.2.2]7|-^^>-3, 
5' -**rV x S 'J V>-2' -*>]0.54g £ 5-?P z E'<> 
^[b]^> 1.5g£ffllvC£Jfcffil 1 <t[^ti<7);£}£ 
-efi(6*ff L\ (R)-3 f -(^>7[b]7^>-5-f;U) 
Xt°P[l-7ifh: v v^P[2.2.2]^^>-3,5 , -^-+ 
■tfV'J 5?>-2' 0.13g *%tzo 

1 H-NMR(DMSO-d 6 ) 6 ;1.76-1.92(3H,m), 2.05-2. 
15(lH,m), 2.40-2.45(lH,m), 3.10-3.35(4H,m), 
3.56-3.70(2H,m), 4.17(lH,d,J=9Hz), 4.31(lH,d, 
J=10Hz), 6.99(lH,t,J=2Hz), 7.53(lH,dd,J=2Hz, 
9Hz), 7.64(lH,d,J=9Hz), 7.78(lH,d,J=2Hz), 8. 
02(lH,d,J=2Hz), 11.02(lH,brs). 

mmm ne 

(-)-(S)-Xt°P[l-7-ye s v^P[2.2.2]7t-^^>-3, 
5' -**D- % S*)*J^-2 9 -*>]0.54g<t 6-?P^E'<> 

% /\bp=?y i.sgzm^xmmm 1 £h«<d*& 

V ffl\ (R)-3' -(^>y[b]77>-6-f ;u) 
Xt°P[l-T-^ev^P[2.2.2]7t-^>-3,5 , -^-+ 
W)*fr-2 9 -5*->Htlft*fi 0.13g £t#fc G 

1 H-NMR(DMSO-d 6 ) 5 :1.75-L93(3H,m), 2.00-2. 
10(lH,m), 2.35-2.40(lH,m), 3.10-3.40(6H,m), 
3.50-3.62(2H,m), 4.06(lH,d,J=9Hz), 4.20(lH,d, 
J=9Hz), 4.53(2H,t,J=8Hz), 6.94(1 H,d,J=7Hz), 
7.04(lH,s), 7.22(lH,d,J=8Hz), 10.97(lH,brs). 



mmm 137 

(-)-(S)-Xt°P[l-7ifev^P[2.2.2]^-^>-3, 
5 , -^+^yjv>-2 , -^>]0.91g t 5-yn=E-2- 
*?)\,^J\b]77>2Mg%mi^XmM$\ 1 t 
I^I^G)^r*JSf5^Tl\ (R)-3' -(2-^U^> 
y[bp^>-5--f;U)Xt°P[l-7^ev^P[2.2.2] 
*>^>-3,5' l/'J V>-2' -*>]i£g£i££ 

1.2gflfc 0 

1 H-NMR(DMSO-d 6 )<5 : 1.76-1. 93(3H,m), 2.05-2. 
15(lH,m), 2.44(3H,s), 2.35-2.40(lH,m), 3.18- 
3.40(4H,m), 3.58-3.70(2H,m), 4.16(lH,d,J=9H 
z), 4.30(lH,d,J=9Hz), 6.61(lH,d,J=lHz), 7.42 
(lH,dd,J=2Hz,9Hz), 7.52(lH,d,J=9Hz), 7.66(1 
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&apos; - (2 and 3 -dihydro benzo [b ] furan -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 0.25g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.75 - 
1.93 (3 H, m ), 2.00 - 2.10 (1 H, m ), 2.35 - 2.40 (1 H, m ), 
3.10 -3.40 (6 H, m ), 3.50 - 3.62 (2 H, m ), 4.06 (1 H, d, 
J=9Hz ), 4.20 (1 H, d, J=9Hz ), 4.53 (2 H, t, J=8Hz ), 6.94 (1 
H, d, J=7Hz ), 7.04 (1 H, s ),7.22 (1 H, d, J=8Hz ), 10.97 (1 

H, brs ). 

Working Example 135 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and 5 -bromo benzo 
making use of [b ] furan l,5g (R ) -acquired 3 &apos; - (benzo 
[b ] furan -5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ] acetate 0.1 3g. 

<sup>l</sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.76 - 

1.92 (3 H, m ), 2.05 - 2.15 (1 H, m ), 2.40 - 2.45 (1 H, m ), 
3.10 -3.35 (4 H, m ), 3.56 - 3.70 (2 H, m ), 4.17 (1 H, d, 
J=9Hz ), 4.3 1 (1 H, d, J=10Hz ), 6.99 (1 H, t, J=2Hz ), 7.53 (1 

H, dd, J=2Hz , 9Hz ), 7.64 (1 H, d, J=9Hz ),7.78 (1 H, d, 
J=2Hz ), 8.02 (1 H, d, J=2Hz ), 11.02 (1 H, brs ). 

Working Example 136 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and 6 -bromo benzo 
making use of [b ] furan 1 .5g (R ) -acquired 3 &apos; - (benzo 
[b ] furan -6-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ] acetate 0.1 3g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.75 - 

1.93 (3 H, m ), 2.00 - 2.10 (1 H, m ), 2.35 - 2.40 (1 H, m ), 
3.10 -3.40 (6 H, m ), 3.50 - 3.62 (2 H, m ), 4.06 (1 H, d, 
J=9Hz ), 4.20 (1 H, d, J=9Hz ), 4.53 (2 H, t, J=8Hz ), 6.94 (1 
H, d, J=7Hz ), 7.04 (1 H, s ),7.22 (1 H, d, J=8Hz ), 10.97 (1 

H, brs ). 

Working Example 137 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.91 g and 5 -bromo -2- methyl 
benzo making use of [b ] furan 2.64g (R ) - 1 .2 g acquired 3 
&apos; - (2 -methyl benzo [b ] furan -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate . 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.76 - 
1.93 (3 H, m ), 2.05 - 2.15 (1 H, m ), 2.44 (3 H, s ), 2.35 - 
2.40 (1 H, m ),3.18 - 3.40 (4 H, m ), 3.58 - 3.70 (2 H, m ), 
4.16 (1 H, d, J=9Hz ), 4.30 (1 H, d, J=9Hz ), 6.61 (1 H, d, 
J=lHz ), 7.42 (1 H, dd, J=2Hz , 9Hz ),7.52 (1 H, d, J=9Hz ), 



Page 82 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



WO2001066546A1 



H,d,J=2Hz), 10.64(lH,brs). 
MMm 138 

(-MS)-Xtf □ [ l-7¥tf □ [2.2.2]*^>-3, 
5' -jJ-^rlfVU V>-2' 6-3' U=E-2-^)V 

sov\b]7v>%m^xnmm 1 mm^a 

Hfr&ZillK (R)-3' -(27fil/'<y;[b]77>- 
6-^U)XL°P[l-7^t*i/^P[2.2.2]*^>-3, 
5' -7MP-*V'J v>-2' 

139 

N-(2-^PP^>V> > [bp : 7>-5->Ol')*— 
h<t(XtfP[l-7^ev^P[2.2.2];j-^>- 
3,2' -**v^>]-Nl)MJfcKP7t<P>£ffl^-CH 
flfcflj 38 <tll!]^0;S;re£JS£TTL\(R)-3'-(2- 

^pp/<>y[bp7>-5-^u)xt°p[i-7^ifv 

^P[2.2.2]7j-^^>-3,5' -**+rVU V>-2' 

mmm ho 

N-(2-^P : E'<>y[b]7'7>-5-'r^)*— 

/^-h^xepti-T-tfev^pp^j^-^^- 

3,2'-^V7>]-Nl)h'JtKP7n'P^ffl^Tll 
SfcflJ 38 <t|5]^<D^;4-eJS)S^Tl\(R)-3'-(2- 

^p^>y[b]^>-5--r;u)xt 0 p[i-T-fe , v 

^P[2.2.2]*^>-3,5' *+r-/'Jv>-2' -t 

mmm hi 

(-)-(S)-X t° P [ 1 -Tlftf V? P [2.2.2]^ $ >-3 , 
5'-7|-^-y-V ,| Jv>-2'-^->]0.34g <h: 5-^P=E-2- 
^J^>!/[b]ft7i> 0.85g £ffll^TH]5fe$J 
l tmffi(Dl] ! &i:fcfo%ftl\ (R)-3' -(2- 
K>V'[b]^;f7i>-5-^U)XtfP[l-7¥l£v^ 
P[2.2.2]*£$>-3,5* V>-2' 
imlt^ 65mg ^-ffTco 

'H-NMR(DMSO-d 6 ) (5 : 1.78-1. 94(3H,m), 2.05-2. 
15(lH,m), 2.41(lH,m), 2.53(3H,s), 3.10-3.35(4 
H,m), 3.56-3.62(2H,m), 4.14(lH,d,J=9Hz), 4.3 
l(lH,d,J=9Hz), 7.11(lH,s), 7.53(lH,dd,J=2Hz,9 
Hz), 7.80(lH,d,J=2Hz), 7.86(lH,d,J=9Hz), 10. 
45(lH,brs). 

mmm 142 

(-)-(S)-^t"P[l-7flf > >70[2.2.2]t7$>-3, 
5' V>-2' -*>]0.4g t 5-?P^-2-X 

^;u^>7[b]^^x> l.og zmi^rmMM 1 
<h|5]*§0^;£-e£JS£ff l\ (R)-3' -(2-x^;u 

^>i/[b]5 i ^-7x>-5-'r;u)xt°p[i-7-y i e , v^ 

P[2.2.2]*?$>-3,5' -^"^-y-VU V>-2' 
0.2g ftfco 
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7.66 (1 H, d, J=2Hz ), 10.64 (1 H, brs ). 
Working Example 138 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with 6 -bromo -2- methyl benzo 
making use of [b ] furan (R ) - obtains 3 &apos; - (2 -methyl 
benzo [b ] furan -6-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 139 

It reacts with method which is similar to Working Example 
38, making use of methyl N- (2 -chloro benzo [b ] furan 
-5-yl ) carbamate and (spiro [1 -azabicyclo [2.2 . 2] octane -3, 
2&apos; -oxirane ] -Nl ) tri hydro boron (R ) - obtains 3 
&apos; - (2 -chloro benzo [b ] furan -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 140 

It reacts with method which is similar to Working Example 
38, making use of methyl N- (2 -bromo benzo [b ] furan 
-5-yl ) carbamate and (spiro [1 -azabicyclo [2.2 . 2] octane -3, 
2&apos; -oxirane ] -Nl ) tri hydro boron (R ) - obtains 3 
&apos; - (2 -bromo benzo [b ] furan -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 141 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.34 g and 5 -bromo -2- methyl 
benzo making use of [b ] thiophene 0.85g (R ) -acquired 3 
&apos; - (2 -methyl benzo [b ] thiophene -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 65mg . 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.78 - 
1.94 (3 H, m ), 2.05 - 2.15 (1 H, m ), 2.41 (1 H, m ), 2.53 (3 

H, s ), 3.10 -3.35 (4 H, m ), 3.56 - 3.62 (2 H, m ), 4.14 (1 H, d, 
J=9Hz ), 4.31 (1 H, d, J=9Hz ), 7.1 1 (1 H, s ), 7.53 (1 H, dd, 
J=2Hz , 9Hz ), 7.80 (1 H, d, J=2Hz ),7.86 (1 H, d, J=9Hz ), 
10.45 (1 H,brs). 

Working Example 142 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.4 g and 5 -bromo -2- ethyl 
benzo making use of [b ] thiophene 1 .0g (R ) - 0.2 g acquired 
3 &apos; - (2 -ethyl benzo [b ] thiophene -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate . 
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'H-NMRCDMSO-d^ 8 : 1 .30(3H,t,J=8Hz), 1 .86- 
1.93(3H,m), 2.09-2.1 l(lH,m), 2.30-2.40(lH,m), 
2.91(2H,m), 3.19-3.21(4H,m), 3.64-3.66(2H, 
m), 4.15(lH,d,J=8Hz), 4.32(lH,d,J=8Hz), 7.15 
(lH,s), 7.55(lH,d,J=8Hz), 7.84(lH,s), 7.89(1H, 
d,J=8Hz), 10.39(lH,brs). 

mmm 143 

(-HS)-Xt°P[l-T-*fe^>^P[2.2.2]7|-^^>-3, 
5^*^V^>-2'-;j->]0.91g t 5-?U=E-2- 
^□□K>V[b]^7|-^x>2.1g^ffl^r||JS^J 1 
tM(D7j}$;T:fxfc£fil\ (R)-3' -(2-<7PPK 
>y[b]^^x>-5->T>/U)Xt 0 P[l-7-^ev^P 
[2.2.2]*^>-3,5' -^^'J V>-2' -*>]J£ 
0.27gf#fco 

1 H-NMR(DMSO-d 6 ) 5 : 1 .76-1 .98(3H,m), 2.05-2. 
15(lH,m), 2.45(lH,s), 3.17-3.40(4H,m), 3.58- 
3.67(2H,m), 4.17(lH,d,J=9Hz), 4.35(lH,d,J=9H 
z), 7.58(lH,s), 7.66(lH,dd,J=2Hz,9Hz), 7.95(1 
H,d,J=2Hz), 7.99(lH,d,J=9Hz), 10.41 (lH,brs). 



144 

N-(2-^P z E^>7[b]-g 1 ^x>-5--r;U) 
/ h 1 .0g t(Xt°P [l-7-tf^v^P [2.2.2] 
*^£>-3,2' -^v^>]-Nl)hU tKP7KP> 0. 

8 g zm^xzmm 38 mmoism-QEL^ff 

l\ 3' -(2-^P^>^[b]^7|-^x>-5-^;U)Xt 0 
P[l-7if ey^D[2.2.2]t^^>-3,5' 
'Jv>-2'-*>]£ 0.35g»fc o 

1 H-NMR(CDC1 3 ) 5 : 1.49-1. 80(3H,m), 2.05-2.12 
(2H,m), 2.77-3.06(5H,m), 3.38(2H,d,J=15Hz), 
3.84(lH,d,J=9Hz), 4.15(lH,d,J=9Hz), 7.29(1H, 
s), 7.58(lH,dd,J=2Hz,9Hz), 7.70(lH,d,J=9Hz), 
7.82(lH,dJ=2Hz). 

mmm 145 

(-)-(S)-Xt°P[l-7-y i ev^P[2.2.2]7|-^^>-3, 
5 9 -t^LOg <t 5-^P^E-2-/ 

^;u^>V^TV-;u 3.o g *fflt^rs«tt 1 1 
H«©Stt"Cfi*6£ffl\ (R)-3' -(2-WU^> 
y^Tl/— ;U-5-^;U)XtfP[l-7"tftTi/^P[2.2. 
2]^^>-3 5 5 , -^+^7Uv>-2 , -^>]2 i§M 
ii2 7KfD^ 0.15g*^fco 

1 H-NMR(DMSO-d 6 ) (5 :1.82-1.91(3H,m), 2.08(1 
H,m), 2.32-2.40(2H,m), 3. 17-3.2 l(3H,m), 3.32 
(3H,s), 3.57-3.66(2H,m), 4.08(lH,d,J=8Hz), 4. 
24(lH 9 d,J=8Hz), 7.32(2H,m), 7.49(2H,m), 10.6 
6(lH,brS). 

146 
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<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.30 (3 

H, t, J-8Hz ), 1.86- 1.93 (3 H,m), 2.09-2.11 (1 H, m X 2.30 
- 2.40 (1 H, m ),2.91 (2 H, m ), 3.19 - 3.21 (4 H, m ), 3.64 - 
3.66 (2 H, m ), 4.15 (1 H, d, J-8Hz ), 4.32 (1 H, d, J=8Hz ), 
7.15 (1 H, s ),7.55 (1 H, d, J=8Hz ), 7.84 (1 H, s ), 7.89 (1 H, 
d, J=8Hz), 10.39(1 H, brs ). 

Working Example 143 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.91 g and 5 -bromo -2- chloro 
benzo making use of [b ] thiophene 2. lg (R ) - 0.27 g 
acquired 3 &apos; - (2 -chloro benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate . 

<sup>l</sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.76 - 
1.98 (3 H, m ), 2.05 - 2.15 (1 H, m ), 2.45 (1 H, s ), 3.17 - 
3.40 (4 H, m ),3.58 - 3.67 (2 H, m ), 4.17 (1 H, d, J=9Hz ), 
4.35 (1 H, d, J=9Hz ), 7.58 (1 H, s ), 7.66 (1 H, dd, J=2Hz , 
9Hz ), 7.95 (1 H, d, J=2Hz ), 7.99 (1 H, d, J=9Hz ), 10.41 (1 
H, brs ). 

Working Example 144 

It reacted with method which is similar to Working Example 
38, making use of methyl N- (2 -bromo benzo [b ] thiophene 
-5-yl ) carbamate l.Og and (spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 2&apos; -oxirane ] -Nl ) tri hydro boron 0.8g 0.35 
g acquired 3 &apos; - (2 -bromo benzo [b ] thiophene -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de: 1.49 - 1.80 (3 

H, m ), 2.05 - 2.12 (2 H, m ), 2.77 - 3.06 (5 H, m ), 3.38 (2 H, 
d, J=15Hz ),3.84 (1 H, d, J=9Hz ), 4.15 (1 H, d, J=9Hz ), 7.29 
(1 H, s ), 7.58 (1 H, dd, J=2Hz , 9Hz ), 7.70 (1 H, d, J=9Hz ), 
7.82 (1H, d, J=2Hz). 

Working Example 145 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 1.0 g and making use of 5 -bromo 
-2- methyl benzothiazole 3.0g (R ) - acquired 3 &apos; - (2 
-methyl benzothiazole -5-yl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ] 
dihydrochloride dihydrate 0.1 5g. 

<sup>K/sup>H-nrnr (DMSO -d<sub>6</sub> );de: 1.82 - 
1.91 (3 H, m ), 2.08 (1 H, m ), 2.32 - 2.40 (2 H, m ), 3.17 - 
3.21 (3 H, m ),3.32 (3 H, s ), 3.57 - 3.66 (2 H, m ), 4.08 (1 H, 
d, J=8Hz ), 4.24 (1 H, d, J=8Hz ), 7.32 (2 H, m ), 7.49 (2 H, 
m), 10.66 (1H, brS ). 

Working Example 146 
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*-MV-hl.7g<!:(XlfP[l-7-y i e'v^P[2.2.2] 
-^-+v^>]-Ni)h'JtKP7Kn> i_. 

o g zmi^xmM 38 tmuoyjiiv^it^h 

yjv>-2' -*>]0.15g ^#fc 0 

'H-NMRCDMSO-ds) 6 : 1.42-1. 72(3H,m), 1.82-1. 
89(lH,m), 2.07(lH,m), 2.60(3H,s), 2.61-2.78(4 
H,m), 2.97-3. 05(2H,m), 3.99(lH,d,J=9Hz), 4.2 
3(lH,d,J=9Hz), 7.58(lH,dd,J=2Hz,9Hz), 7.66(1 
H,d,J=9Hz), 7.81(lH,d,J=2Hz). 

•MMm 147 

(-)-(S)-X t° □ [1-71/* If P [2.2.2];J-^>-3, 
5' -t^W 1 ) v>-2' -*>]<!: 6--Ju=e-2-*^)\, 

^/^TV-ji^m^xmmm 1 .timicD^ 

l\ (R)-3' -(2-y^^^>y^77 

-^-6-^;u)xt 0 p[i-7+fev^p[2.2.2]:f<?$ 
>-3,5' -**-y-vu v>-2' -*y&mz>o 

mmm H8 

^-/^-hijg^xepfi-Tift'v^pp^.^ 

^-^>-3,2' -^V7>]-Nl)h'JtKP7KP> 1_. 

og ^ffl^m^J 38 tiwi^cD^j£'eJ5)S$-^ 

l\ 3' -(2-y^;U^<>V^^r-9-7-^-6-'r;U)X 
tfP[l-T-y i e'v^7P[2.2.2]7|-^^>-3 ) 5'-7l-Jr-y- 

wj>-2' -*>]ima& 1/3 7K?n4&i o.iog 

tZo 

1 H-NMR(DMSO-d 6 ) 6 : 1.79-1. 94(3H,m), 2.05-2. 
15(lH,m), 2.44(lH,m), 2.60(3H,s), 3.16-3.40(4 
H,m), 3.60-3.66(2H,m), 4.17(lH,d,J=10Hz), 4. 
34(lH,d,J=10Hz), 7.49(lH,dd,J=2Hz,9Hz), 7.69 
(lH,d,J=9Hz), 7.89(lH,d,J=2Hz), 10.72(lH,br 
s). 

mi&m 149 

(-)-(S)-Xt°P[l-7^tfv^P[2.2.2]*^>-3, 
5' -**W)i»-2' -*>]t 

*fH\ (R)-3' -(^>V f ^7i/-;u-5--r;u)xt° 

P[l-7-t»*tfi/^P[2.2.2]^-^>-3,5'-^-4r-b-y 
'J^>-2'-^>]^t#^o 

SUfe^J 150 

(-)-(S)-Xt°P[l-7-y ! lfy^P[2.2.2]t^^>-3, 
5' V>-2' S-^P^K^/* 

i££frl\ (R)-3' -(^>V^+-y-V r -;u-5-'T;u) 

Xtfa[l-7*f[£is9n[2.2.2]*'7$>-3,5'-j-* 
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It reacted with method which is similar to Working Example 
38, making use of ethyl N- (2 -methyl benzoxazole -5-yl ) 
carbamate 1.7g and (spiro [1 -azabicyclo [2.2 . 2] octane -3, 
2&apos; -oxirane ] -Nl ) tri hydro boron l.Og 3 &apos; - (2 
-methyl benzoxazole -5-yl ) spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ] acquired 0.15 
g- 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.42 - 
1 .72 (3 H, m ), 1 .82 - 1 .89 (1 H, m ), 2.07 (1 H, m ), 2.60 (3 

H, s ), 2.61 -2.78 (4 H, m ), 2.97 - 3.05 (2 H, m ), 3.99 (1 H, d, 
J=9Hz ), 4.23 (1 H, d, J=9Hz ), 7.58 (1 H, dd, J=2Hz , 9Hz ), 
7.66 (1 H, d, J=9Hz ), 7.81 (1 H, d, J=2Hz ). 

Working Example 147 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 6 -bromo -2- 
methyl benzothiazole (R ) - obtains 3 &apos; - (2 -methyl 
benzothiazole -6-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 148 

It reacted with method which is similar to Working Example 
38, making use of ethyl N- (2 -methyl benzoxazole -6-yl ) 
carbamate 1.7g and (spiro [1 -azabicyclo [2.2 . 2] octane -3, 
2&apos; -oxirane ] -Nl ) tri hydro boron l.Og acquired 3 
&apos; - (2 -methyl benzoxazole -6-yl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ] 
acetate 1/trihydrate 0.1 Og. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.79 - 

I. 94 (3 H, m ), 2.05 - 2.15 (1 H, m ), 2.44 (1 H, m ), 2.60 (3 
H, s ), 3.16 -3.40 (4 H, m ), 3.60 - 3.66 (2 H, m ), 4.17 (1 H, d, 
J=10Hz ), 4.34 (1 H, d, J=10Hz ), 7.49 (1 H, dd, J=2Hz , 
9Hz ), 7.69 (1 H, d, J=9Hz ), 7.89 (1 H, d, J=2Hz ),10.72 (1 
H, brs ). 

Working Example 149 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 5 -bromo 
benzothiazole (R ) - obtains 3 &apos; - (benzothiazole -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 150 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 5 -bromo 
benzoxazole (R ) - obtains 3 &apos; - (benzoxazole -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
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mmm m 

(-)-(S)-XtfP[l-T-y i lf->^P[2.2.2]^-^^>-3, 

5' -*Wi/*)*Jy-2' -t>]t 6-ya=EK^/^ 

7 y j—)^mi^xmmm i tfflfaojjfe-zRfo 

£(rl\ (R)-3' -(^>V f 5 1 7V'-JU-6-'l';i>)7.t: 
P[l-7-tfe'v^P[2.2.2]^-^^>-3,5'-^++i-y 
'J V>-2' 

§SS&0IJ 152 

(-HS)-^tfO[l-71^lfS'^P[2.2.2]*^>-3, 
5' -7t*W)i»-2' -*>]t 6-yo^> x /t 

j££m\ (R)-3* -( / ov^^-y- x /-;u-6-^ J /u) 

Xt°P[l-7+Fev^P[2.2.2]^-^^>-3,5'-^-+ 
•9-7'Jv>-2'-^->]^^ 0 

mmm 153 

(-)-(S)-7>t°P[l-7Wv?P[2.2.2]:t^>-3, 
5' V>-2' -*>]0.54gt4-7a*rf-* 

7-V-JU 1.5g$ffl^-CSU6<5<J 1 <tl^*i<D;S;£ 
T»K(6£fTl\ (R)-3' -(4-^^JU^^x-^)X 
t°P[l-T+Fev^Ot2.2.2]^-^^>-3,5'-^-++)- 
V>-2' 0.45g 

1 H-NMR(DMSO-d6) 6:1.82-1.91 (3H,m) , 2.08(1 
H,m), 2.32-2.40(lH,m), 3.17-3.21(4H,m), 3.32 
(3H,s), 3.57-3.66(2H,m), 4.08(lH,d,J=8Hz), 4. 
24(lH,d,J=8Hz), 7.32(2H,m), 7.49(2H,m), 10.6 
6(lH,brs). 

mmm 154 

(-)-(S)-7. tf P [ 1-T1f tf P [2.2.2]7|-^^>-3, 
5'-^-dF-^yUv>-2'-^->]<t 3-^P^*7- 

fH\ (R)-3' JU)Xt°P[l-7 
1ftfi/^P[2.2.2]7|-^^>-3,5'-7|-+-y-y , Ji»- 

mmm 155 

(-)-(S)-XbfP[l-7+flf*>^P[2.2.2]^-^>-3, 
5' -^+^«/'Ji?>-2* 4-**>X;i/*- 

^p^^-brv^ffl^-ciijfcflj 1 tnm<r>i5 

atT»JS(6*fTl\ (R)-3' -(4-*$^7>)l7b-)l7 
iZUU)XlfP[l-T1fev^P[2.2.2]^-^^>-3, 
5' -**-yVJS?>-2' 

156 

(-)-(S)-Xt°P[l-7^V^P[2.2.2]:fr^>-3, 
5' -tWS*) v>-2' -*>]<t 3->^>x;utK^ 

a-CK(6£fK\ (R)-3' -O-^^tjut^u? 
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-2&apos; -on ]. 
Working Example 151 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 6 -bromo 
benzothiazole (R ) - obtains 3 &apos; - (benzothiazole -6-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 152 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 6 -bromo 
benzoxazole (R ) - obtains 3 &apos; - (benzoxazole -6-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 153 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 4 
-bromo thioanisol 1 .5g (R ) - acquired 3 &apos; - (4 
-methylthio phenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ] acetate 0.45g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.82 - 
1.91 (3 H,m), 2.08(1 H, m ), 2.32 - 2.40 (1 H, m ), 3.17 - 
3.21 (4 H, m ),3.32 (3 H, s ), 3.57 - 3.66 (2 H, m ), 4.08 (1 H, 
d, J=8Hz ), 4.24 (1 H, d, J=8Hz ), 7.32 (2 H, m ), 7.49 (2 H, 
m), 10.66 (1 H, brs ). 

Working Example 154 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 -bromo 
thioanisol (R ) - obtains 3 &apos; - (3 -methylthio phenyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 155 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 4 -methane 
sulfonyl bromobenzene (R ) - obtains 3 &apos; - (4 -methane 
sulfonyl phenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 156 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 3 -methane 
sulfonyl bromobenzene (R ) - obtains 3 &apos; - (3 -methane 
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i=;u)xen[i-7¥fc^n[2.2.2]*£$^-3, 

5' V>-2' -*>]£#3o 

££01 157 

(-)-(S)-X tf □ [ 1 -7-*f tf P [2.2.2]^"^^>-3, 
5' -**+rV'J v>-2' -*>]t S-^Ptl-W 

(SSffiv (R)-3* -(i-^^;n'>K | j>-5--r;i/)^ 

tfP[l-7-y i lf*>^P[2.2.2]^-^>-3 > 5 , -^-*-y- 
l/'J5?>-2' 

HJfcflJ 158 

(-)-(S)-X t° P [ l-T+fbf v£ □ [2.2.2]***>-3, 
5' -**+rVU v>-2' -*>]<t 6-^P^-l-WU 

J&£fr L\ (R)-3' -(i-^^^f >K'J>-6-'T;U)X 
tfP[l-7-y s lf*>^n[2.2.2]*-^>-3,5'-*+-y- 
l/'Jv>-2' -*>]&®Z>o 

mmm 159 

(-)-(S)-X t° P [ l-71f tf V? P [2.2.2]tf-?*>-3, 
5' v>-2' -*>]£: S-^Q^E-l-^U 

-f>K'J>-2*>*fflL^TSIJS« 1 tPHS©* 
aT*£Jifc£fii\ (R)-3' -(1-^^^-2-^V'f > 
K'J>-5--r;i/)XbfP[l-7-tflfi/^P[2.2.2]7|-^^ 
>-3,5' -*WyyS?>-2' 

HJfctfl] 160 

(-)-(S)-* tf P [ l-Tlflf V"? P [2.2.2]7|-^^>-3 ) 

5' -^-JF-y-yj v>-2' e-^p^-i-^u 

a-CSJE^ffLV (R)-3' -il-*?)\,-2-**V(^ 
KU>-6-^;i/);*lfn[l-71flfS/$n[2.2.2]*£$ 
>-3,5' -*>]£l#3o 

HffitfiJ 161 

(-)-(S)-Xt°P[l-T+l i e , v<7P[2.2.2]^a'>-3, 
5' -vf+WJ V>-2' 5-^P^E-l-WU 

*fK\ (R)-3' -(l-^l/'f+r^-s-Ol^XIfP 

V>-2'-*>]£#3 0 
162 

(-HS)-XtfP[l-Tifbf?/^P[2.2.2]*^^>-3, 
5' -**+h/'J V>-2" -*>]<t 6-^P^E-l-^U 

£*Tl\ (R)-3' -(l-^5 1 ^-r-tl-^>-6-1' < /U)Xt 0 P 
[l-7+J s bfi/^P[2.2.2]^-^>-3,5'-^-4r-9-y , J 
i?>-2' -*>]£f§i> 0 

3H5£^J 163 
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sulfonyl phenyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 157 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 5 -bromo -1- 
methyl indoline (R ) - obtains 3 &apos; - (1 -methyl indoline 
-5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 158 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 6 -bromo -1- 
methyl indoline (R ) - obtains 3 &apos; - (1 -methyl indoline 
-6-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 159 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 5 -bromo -1- 
methyl indoline -2- on (R ) - obtains 3 &apos; - (1 -methyl -2- 
oxo indoline -5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 160 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 6 -bromo -1- 
methyl indoline -2- on (R ) - obtains 3 &apos; - (1 -methyl -2- 
oxo indoline -6-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 161 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 5 -bromo -1- 
methyl isatin (R ) - obtains 3 &apos; - (1 -methyl isatin -5-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 162 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 6 -bromo -1- 
methyl isatin (R ) - obtains 3 &apos; - (1 -methyl isatin -6-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 163 



Page 87 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



WO2001066546A1 

(-)-(S)-* fc° P [ 1 -T^i£ v£ □ [2.2.2];J-££>-3, 
5' U v>-2' -?J->]«h 6-?n^E-2-WU 

^^[bpT^x^fflUTllJS^J 1 <t^l4i(D 
£;£-eJ5JS£iTl\ (R)-3' -(2-^J^> i ;[b]f 
^x^-e-^Xfc'Ptl-T^ev^Pp^]* 
^*>-3,5' -**WJv>-2' -*>]£#3o 

HJfctflJ 164 

(-)-(S)-Xt°P[l-T-f t'v^P[2.2.2]t^^>-3, 
5' -^-y-vu V>-2' -*>]<h 6-^P^E-2-X^;U 
^l/tbl^^x^ffl^TllJi^J 1 <t|W|*§(7) 
£;£-t?J5JS£fK\ (R)-3' -(2-x^;u/<>V f [b] 
^*?x>-6-^U)XL°P[l-71ft*v£P[2.2.2] 
*^>-3,5' -^-9-yjv>-2* 

Hffi^J 165 

rt-/^-h<t(XL°P[i-7^tfv?P [2.2.2]*? 

£>-3,2'-:t*V7>]-Nl)HJtKP7r?P>£ffl^ 

rH]l#ij 38 <ti^(D^;re£fS£m\ (R)-3' 

-(2-^PP^>V[b]^7x>-6-Y;U)7>t°P[l- 
T1ft*v£P[2.2.2];?|-^>-3,5'-**^VUv 
>-2' 

Hfl&#lJ 166 

N-(2-^P ; E'<>V , [b]^:t-;?x;/-6--OU) 
/ ^ — hi:(X t° P [ 1 -T+Ft P [2.2.2]7|-^ 
£>-3,2'-^v^>]-Nl)MJtKPtfP>£ffl^ 

-cussw 38 tmm(o-?5 ! &vfx.fc%'ni\ (r>3' 

-(2-^P ; E'<>V , [b] i 5 : -7f-7x>-6-'r;U)Xt 0 P[l- 
T^e'v^P^^^^S'-^+WUv 

mmm 167 

(-)-(S)-xt° p[i-r^i£v?p[2.2.2]:fr?£>-3, 

5'-7|- J F-t)- , / , Jv>-2'-^>]0.54g t 6-^P^E-3- 
^;U*>y**+rV'J>-2-;j-> 1.56g£fflivt 
SUSSflil 1 t^li(DJStSlSJm\(R)-3'-(3 
-WU-2-**7^>y*^V'U>-6-^U)7.t: 
P[l-71fe'v<7P[2.2.2]^-^^>-3,5'-^^V' 
'J v>-2' 1 7KfQ% 0.23g £f#fc 0 

'H-NMR(DMSO-d 6 ) 6 : 1.80-1. 85(3H,m), 1.91-1. 
93(lH,m), 2.42(lH,m), 3.19-3.20(3H,m), 3.34 
(3H,s), 3.59-3.64(3H,m), 4.10(lH,d,J=8Hz), 4. 
29(lH,d,J=8Hz), 7.29-7.34(2H,m), 7.63(lH,s), 
10.62(lH,brs). 

mmm ies 

(-)-(S)-^ifa[i-7- i fiiiy<pn[2.2.2]7t-<?^>-3, 

5' V>-2" 5-?P^-3-^U 

^>^*+rVU>-2-;i->£ffl^T3l]56#J l <t 
^*§0)£;£-eJ5JS£ (R)-3' -(3-WU-2- 
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It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with 6 -bromo -2- methyl benzo 
making use of [b ] thiophene (R ) - obtains 3 &apos; - (2 
-methyl benzo [b ] thiophene -6-yl ) spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 164 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with 6 -bromo -2- ethyl benzo 
making use of [b ] thiophene (R ) - obtains 3 &apos; - (2 
-ethyl benzo [b ] thiophene -6-yl ) spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 165 

It reacts with method which is similar to Working Example 
38, making use of methyl N- (2 -chloro benzo [b ] thiophene 
-6-yl ) carbamate and (spiro [1 -azabicyclo [2.2 . 2] octane -3, 
2&apos; -oxirane ] -Nl ) tri hydro boron (R ) - obtains 3 
&apos; - (2 -chloro benzo [b ] thiophene -6-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 166 

It reacts with method which is similar to Working Example 
38, making use of methyl N- (2 -bromo benzo [b ] thiophene 
-6-yl ) carbamate and (spiro [1 -azabicyclo [2.2 . 2] octane -3, 
2&apos; -oxirane ] -Nl ) tri hydro boron (R ) - obtains 3 
&apos; - (2 -bromo benzo [b ] thiophene -6-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 167 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 6 
-bromo -3- methyl benzo oxazoline -2- on 1.56g (R ) - 
acquired 3 &apos; - (3 -methyl -2- oxo benzo oxazoline 
-6-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate monohydrate 0.23g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.80 - 
1.85 (3 H, m ), 1.91 - 1.93 (1 H, m ), 2.42 (1 H, m ), 3.19 - 
3.20 (3 H, m ),3.34 (3 H, s ), 3.59 - 3.64 (3 H, m ), 4.10 (1 H, 
d, J=8Hz ), 4.29 (1 H, d, J=8Hz ), 7.29 - 7.34 (2 H, m ), 7.63 
(1 H, s ),10.62 (1 H,brs). 

Working Example 168 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 5 -bromo -3- 
methyl benzo oxazoline -2- on (R ) - obtains 3 &apos; - (3 
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tf-*v*^**Wy^-5--0U)XfcTn[i-7-y i 

mi&m 169 

(-HS)-XtfP[l-71flfi/^P[2.2.2]^5i>-3, 
5' -TMP-y-VJ v>-2' 5-^P^B-l,2-^> 

flreKfc*frl\ (R)-3' ■(l^y/'f 
—)l-5-<Ol>)X\£a[i-7*f&s9a[2.2.2\t<7* 

>-3,5' jj-WJ V>-2' -*>]£#6o 

HS£0>J no 

(-)-(S)-7.t? P [1-7 If If P [2.2.2]7h<7^>-3, 
5' -**+rVU V>-2' 6-^P^E-l,2-^> 

&-C£f&£fTl\ (R)-3' -(l,2-'<>y-fV^r-y-7 
— JU-6-^;U)Xt°P[l-7+flfv<7P[2.2.2]^S 
>-3,5' -^-^-y-V'J V>-2' -7|->]^?#^o 

Hftftl 171 

(-)-(S)-X t° P [ l-Ttfh? v£ □ [2.2.2]^-^^>-3, 
5' v>-2' 5-^P=E-3-^^ 

i,2-^>vyyJr+>-y-^^ffl^rii]Sfe^j i <tiwi 

*S©*i£-eS)£*fTl\ (R)-3' -(3-^^-1,2- 

^>v^y*w-/u-5-^;u)xt°p[i-7¥ifv 

?P[2.2.2]*^>-3,5' -^"^-y-yj V>-2' 

o 

mi&ffl 172 

(-)-(S)-X t° P [ 1-7-9* If P [2.2.2]*£*>-3, 

5' -**-9-V'Jv>-2' e-^p^-WU- 

1,2-^>W V*-?*/— Jl/£fflL*"C3Slfc1M i £H 
«<D*a-eSl£*fTl\ (R)-3' -(3-WI/-l,2- 

^>7-rv+-y-y-;u-6-^;i/)xep[i-7 H fev 

^P[2.2.2]^^^>-3,5'-^-9-l/'Jv>-2'-7|- 
HlfctflJ 173 

(-MS)-Xlf P[l-7+ft*v?P[2.2.2]*^£>-3, 
5* -7|-^r-y-y'Jv>-2' 5-^P^-l,2-^> 

ftU£Jfc*fTl\ (R)-3' -(1,2-^/^7^7^ 
-;i/-5-^l/)XtfP[l-7-9 t tft'<7P[2.2.2];J-$$ 
>-3,5' ^-WJ v>-2' 

174 

(-)-(S)-7.bfP[l-7-9 s lf*>^P[2.2.2]^|-^^>-3, 
5' -t^/ , )i»-2' -*>]k 6.^Btl,2-K> 

v^v*7i/-;u£ffli*T3S16fl 1 tH»(D* 

&T*j5J££fTl\ (R)-3' -(l,2-^>7-f7^7l/ 

-;i/-6-'T;u)xt 0 p[i-7-tfe , v^p[2.2.2]Ji-^^ 
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-methyl -2- oxo benzo oxazoline -5-yl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 169 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 5 -bromo -1, 
2- benzo isoxazole (R ) - obtains 3 &apos; - (1 and 2 -benzo 
isoxazole -5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 170 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 6 -bromo -1, 
2- benzo isoxazole (R ) - obtains 3 &apos; - (1 and 2 -benzo 
isoxazole -6-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 171 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 5 -bromo -3- 
methyl -1,2- benzo isoxazole (R ) - obtains 3 &apos; - (3 
-methyl -1,2- benzo isoxazole -5-yl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 172 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 6 -bromo -3- 
methyl -1,2- benzo isoxazole (R ) - obtains 3 &apos; - (3 
-methyl -1,2- benzo isoxazole -6-yl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 173 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 5 -bromo -1, 
2- benzo isothiazole (R ) - obtains 3 &apos; - (1 and 2 -benzo 
isothiazole -5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 174 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 6 -bromo -1, 
2- benzo isothiazole (R ) - obtains 3 &apos; - (1 and 2 -benzo 
isothiazole -6-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
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mmm 175 

(-)-(S)-X t° □ [ l-7¥l£ V<7 □ [2.2.2]*?*>-3, 

hi-^j^v^T^-i^^xmum 1 <ti5i 

m(Dl5 : ,£VlxfcZft^. (R)-3' -(3-^^-1,2- 
<7P[2.2.2]:t<7$>-3,5' *+rV'J V>-2' 

176 

(-)-(S)-7.L° □ [ 1-7-ytf W □ [2.2.2]^"^^>-3, 

5' -^-y-V 'J v>-2' 6-?p^e-3-wu- 

i^^vyv^rv-^^ffl^riijte^j 1 tm 

m<Dl5 ! ,£;-(:Jxfc$:'m^. (R)-3' -(3-WU-l,2- 
^>y-fV^7V'-;U-6-'f;U)7.t 0 P[l-7-y i ev 
<7P[2.2.2]:t^>-3,5' *+rV'Jv>-2' -* 

(-)-(S)-X t° P [l-7flfv^P [2.2.2]7r££>-3, 
5* -*^7'Jv>-2' s-^p^.U-^ 

0)73feT:~%.m%ftl\ (2R)-3' -(2,l,3-^>^ 

*-y- v7y-;u-5--< t° p [ 1 if p 

[2.2.2]7t-^^>-3,5' -7r-*+r7'Jv>-2' 

ni&m 178 

(R^'-CS-T-tr^^^-^x-^^xePtl-T-^e 
V^P[2.2.2]7|-^^>-3,5' -7t-^-y-7'Jv>-2' 
>]0.34g 10ml CljtflIU jKftTT? 

7K^b^O^h'JOA0.i3g^Jt)P^TM;U-e4 

g&H. ^PP7h;UA-etttilLyco 



lisLT#b;rifdi£f H £^77p/V-;ufrbS 

f6S£*T l\ (R)-3' -(5-(2-t KP^FvX^;U)-2- 
^X-JU)Xfc°P[l-7-!fl£v£P[2.2.2]*^>- 
3,5' -**WJv>-2' -^->]$fife$g B B a «i:L-C 

0.23g fflz, 

207-209 deg C. 

'H-NMR(CDC1 3 ) 8 : 1 .58(3H,d,J=6Hz), 1 .50-2.2 
2(5H,m), 2.85-3. 10(5H,m), 3.36(lH,d,J=15Hz), 
3.76(lH,d,J=9Hz), 4.07(lH,d,J=9Hz), 5.04(1 
H,q,J=6Hz), 6.35(lH,d,J=4Hz), 6.75(lH,d,J=4H 
z). 
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5&apos; -oxazolidine -2&apos; -on ]. 
Working Example 175 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 5 -bromo -3- 
methyl -1,2- benzo isothiazole (R ) - obtains 3 &apos; - (3 
-methyl -1, 2- benzo isothiazole -5-yl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 176 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 6 -bromo -3- 
methyl -1, 2- benzo isothiazole (R ) - obtains 3 &apos; - (3 
-methyl -1,2- benzo isothiazole -6-yl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 177 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 5 -bromo -2, 
1, 3- benzo oxadiazole (2 R ) - obtains 3 &apos; - (2, 1 and 3 
-benzo oxadiazole -5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane 
-3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 178 

(R ) - 3 &apos; - (5 -acetyl -2- thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ] it 
melted 0.34 g in methanol 10ml , with the under ice cooling 4 
hours it agitated with room temperature including sodium 
borohydride * 0.13 g. 

After reaction termination , it poured reaction mixture into 
aqueous potassium carbonate solution , extracted with 
chloroform . 

It dried organic layer making use of magnesium sulfate , 
concentrated and crystal which is acquired it did 
recrystallization from isopropanol , 0.23 g itacquired (R ) - 
with 3 &apos; - (5 - (2 -hydroxyethyl ) - 2 -thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] as white crystal . 

melting point 207-209deg C. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de: 1.58 (3 H, d, 
J=6Hz ), 1.50 - 2.22 (5 H, m ), 2.85 - 3.10 (5 H, m ), 3.36 (1 
H, d, J=15Hz ), 3.76(1 H, d, J=9Hz ), 4.07 (1 H, d, J=9Hz ), 
5.04 (1 H, q, J=6Hz ), 6.35 (1 H, d, J=4Hz ), 6.75 (1 H, d, 
J=4Hz ). 
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(-MS)-Xt? □ [l-71f tf W7U [2.2.2]*^>-3, 
5' -ttWJVy-2' -*>]t 5-?o^7W£ 

(R)-3' -(7$ 'J K-5--f ;U)X t°P [l-Tift'v^ □ [2. 
2.2]*^>-3,5' -**-b-V'J v>-2' 

■So 

HJgfJ 180 

(-)-(S)-X t° □ [ 1-T+Ptf □ [2.2.2];f^£>-3, 
5' -ttWJ v>-2' -*>]<!: 6-?P^?£U K£ 
ffl^THJ&tfiJ l in*lfl)*ttTfjR(6*fft\ 
(R)-3'-(7^'JK-6-'T;U)XlfP[l-T-9 s lf^O[2. 
2.2]*^>-3,5' -^-+-9-V'J V>-2' 

181 

t° P [ l-7-f e □ [2.2.2]7|-^^>-3, 

5'-^-9-yjiJ>-2'-^->]o.5g 1 

i.5 g ^ffl^TH^j i <ti5i#a)^-es 

l££m\ 4-WU-3' -(2-^7^U)Xt°P[l-7 
^V?P[2.2.2]*^>-3,5'-**^/Uv>- 
2' -*>]J£|£i& 0.2g £1#fc„ 

1 H-NMR(DMS 0-d 6 ) <5 :0.99(3H,s), 1 .73(2H,br 
s), 1.96(2H,brs), 3.26-3.35(4H,m), 3.69(2H,br 
s), 4.12-4. 14(lH,m), 4.53-4.55(lH,m), 7.45-7.5 
5(2H,m), 7.86-7.98(5H,m), 10.77(lH,brs)- 

HffifllJ 182 

t° P [1-7-tft! P [2.2.2]Jj-$*>-3, 
5 '.^+)-y'J^>-2'-^->]0.5g <t 2-^P^^" 

7i> i.5g^fflUTHJi6#y i <tis]*§ro£;£-e£ 

J&£fK\ 4-WU-3' -(2-^x-;U)7.t°P[l-7 
V?P[2.2.2]* ££>-3,5' -**^VUv>- 
2' 0.22g £ftfc„ 

'H-NMR(DMSO-d 6 ) 6 :0.92(3H,s), 1.03-1.07(2 
H,m), 1.67-1.71(2H,m), 3.21-3.27(4H,m), 3.66 
(2H,brs), 3.94-3.97(lH,m), 4.41-4.43(lH,m), 6. 
62(lH,d,J=4Hz), 6.93(lH,t,J=4Hz), 7.12(lH,d,J 
=8Hz), 10.84(lH,brs)- 

MMM 183 

4-^;uxt°p[i-7-y i e , v^pt2.2.2]^-^^>-3, 

S'-^+^yjv^'-^-^lO.Sg t 2-?U=E-5-0 

ooft7i> i.7 g ^m^xm^m 1 mmo 

£}i^£l££m\4-^U-3'-(5->7PP-2-^ 
I-^)Xt° P [l-7f t v^P [2.2.2]t^^>-3, 
5' -**W*)i»-2' 0.15g 

'H-NMR(DMSO-d 6 )<5 :0.90(3H,s), 1.69-1.71(2 
H,m), 1.86-1.89(2H,m), 3.20-3.22(4H,m), 3.65 



2003-7-2 

Working Example 179 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 5 -bromo 
phthalide (R ) - obtains 3 &apos; - (phthalide -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 180 

It reacts with method which is similar to Working Example 1 , 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 6 -bromo 
phthalide (R ) - obtains 3 &apos; - (phthalide -6-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 181 

It reacted with method which is similar to Working Example 
1, 4 -methyl spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]0.5 g and making use of 2 
-bromonaphthalene 1.5g 4 -methyl -3&apos; - acquired (2 
-naphthyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 0.2g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 0.99 (3 

H, s ), 1.73 (2 H, brs ), 1.96 (2 H, brs ), 3.26 - 3.35 (4 H, m ), 
3.69 (2 H, brs ), 4.12- 4.14 (1 H, m ), 4.53 - 4.55 (1 H, m ), 
7.45 - 7.55 (2 H, m ), 7.86 - 7.98 (5 H, m ), 10.77 (1 H, brs ). 

Working Example 182 

It reacted with method which is similar to Working Example 

I, 4 -methyl spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]0.5 g and making use of 2 -bromo 
thiophene 1.5g 4 -methyl -3&apos; - acquired (2 -thienyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 0.22g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 0.92 (3 
H, s ), 1.03 - 1.07 (2 H, m ), 1.67 - 1.71 (2 H, m ), 3.21 - 3.27 
(4 H, m ),3.66 (2 H, brs ), 3.94 - 3.97 (1 H, m ), 4.41 - 4.43 (1 

H, m ), 6.62 (1 H, d, J=4Hz ), 6.93 (1 H, t, J=4Hz ), 7.12 (1 H, 
d, J=8Hz),10.84(l H, brs). 

Working Example 183 

It reacted with method which is similar to Working Example 

I, 4 -methyl spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]0.5 g and making use of 2 -bromo 
-5-chloro thiophene 1.7g 4 -methyl -3&apos; - acquired (5 
-chloro -2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ] acetate 0.1 5g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 0.90 (3 
H, s ), 1.69 - 1.71 (2 H, m ), 1.86 - 1.89 (2 H, m ), 3.20 - 3.22 
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(2H,brs), 3.89-3.91(lH,m), 4.42-4.45(lH,m), 6. 
43(lH,d,J=4Hz), 6.99(lH,d,J=4Hz), 10.92(lH,b 
rs). 

4-^;u-3'-(2-^x- < /u)xt°P[i-7-9 s ev^p 

[2.2.2]*^>-3,5' -^+t-yj v>-2' -*>]03 

g zm^xmmm 39 tmmo^mxm^n 

i\ K 4-^)1-3' -(s-^p^-fi-^eoii- 

7+Pev^P[2.2.2]*^>-3,5'-**^7'Jv 
>-2' -*>]i£lgl& 0.19g zmtzo 

'H-NMR(DMSO-d 6 ) 6 :0.90-0.92(3H,s), 1.66-1. 
73(4H,m), 3.20-3.23(4H,m), 3.64-3.66(2H,m), 
3.89-3.92(lH,m), 4.42-4.44(1 H,m), 6.42(lH,d,J 
=4Hz), 7.90(lH,d,J=4Hz), 10.85(lH,brs). 



mmm iss 

xep[i-7^ev^P[2.2.2]*^C/-3,4'-t:P 

Uv>-2' -*>]0.54g £ 2-Z}U=E1-Z>$Is> l.5g 

l'-(2-^-7^-;U)7.t°P[l-T+> i t*V^P[2.2.2]^- 
?$>-3,4' -t°PUv>-2' -*>]0.36g ^#fco 



Mj£ 151-153 deg C. 
Hffi#lJ 186 

xt o p[i-7¥ev£p[2.2.2]^$>-3,4'-t°p 

'Jv>-2'-:t>]0.54g <t 2-7» , P : E5 1 7t-^x> 1.5g 

l'-(2-^X^U)XeP[l-7-tffcf*>^P[2.2.2]+ 
^>-3,4'-eP'J5?>-2'-^>]«iMfi 3/4 7K?P 
ft 0.42g Zfflzo 

IfcjS>270 deg C. 

HfiEfllJ 187 

Xt°P[l-7-y i e'->^P[2.2.2]?f^^>-3,4'-t <> P 
Uv>-2'-^->]0.54g <t ^P^OOft^ 

£frl\ l' -(5-^PP-2-^X-^)Xt°P[l-7-tf 
if V^P[2.2.2]^-^^>-3,4' -t° P'Jv>-2' 

0.47g 

M& 140-142 deg C. 

(5S)-XL°P[l-7tfev^P[3.2.l]^£>-6,5'- 

u> 2.59 g zm^xmmm i tp«©*as-efi 

l££fTl\ (5S)-3' -(2-^7^ ;U)Xtf Ptl-7-tftf 
i/>7P[3.2.1]^^>-6,5' -^-^•9-l/'J^>-2' 



2003-7-2 

(4 H, m ),3.65 (2 H, brs ), 3.89 - 3.91 (l H, m ), 4.42 - 4.45 (l 
H, m ), 6.43 (l H, d, J=4Hz ), 6.99 (l H, d, J=4Hz ), 10.92 (1 

H, brs ). 

Working Example 184 

It reacted with method which is similar to Working Example 
39, 4 -methyl -3&apos; - the(2 -thienyl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ] 
making use of 0.3 g 4 -methyl -3&apos; - acquired (5 -bromo 
-2- thienyl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 0. 1 9g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 0.90 - 

0. 92 (3 H, s ), 1.66 - 1.73 (4 H, m ), 3.20 - 3.23 (4 H, m ), 
3.64 -3.66 (2 H, m ), 3.89 - 3.92 (1 H, m ), 4.42 - 4.44 (1 H, 
m ), 6.42 (1 H, d, J=4Hz ), 7.90 (1 H, d, J=4Hz ), 10.85 (1 H, 
brs ). 

Working Example 185 

It reacted with method which is similar to Working Example 

I, spiro [1 -azabicyclo [2.2 . 2] octane -3, 4&apos; 
-pyrrolidine -2&apos; -on ]0.54 g and making use of 2 
-bromonaphthalene 1.5g 1 &apos; - (2 -naphthyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 4&apos; -pyrrolidine -2&apos; 
-on ] acquired0.36 g. 

melting point 151-153deg C. 

Working Example 186 

It reacted with method which is similar to Working Example 

1, spiro [1 -azabicyclo [2.2 . 2] octane -3, 4&apos; 
-pyrrolidine -2&apos; -on ]0.54 g and making use of 2 -bromo 
thiophene 1.5g acquired 1 &apos; - (2 -thienyl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 4&apos; -pyrrolidine -2&apos; 
-on ] acetate 3/tetrahydrate 0.42g. 

melting point >270deg C. 

Working Example 187 

It reacted with method which is similar to Working Example 
1, spiro [1 -azabicyclo [2.2 . 2] octane -3, 4&apos; 
-pyrrolidine -2&apos; -on ]0.54 g and making use of 2 -bromo 
-5-chloro thiophene 1.5g 1 &apos; - (5 -chloro -2- thienyl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 4&apos; -pyrrolidine 
-2&apos; -on ] acquired0.47 g. 

melting point 140-142deg C. 

Working Example 188 

It reacted with method which is similar to Working Example 
1, (5 S ) -spiro [1 -azabicyclo [3.2 . 1] octane -6, 5&apos; 
-oxazolidine -2&apos; -on ]0.91 g and making use of 2 
-bromonaphthalene 2.59g (5 S ) - acquired 3 &apos; - (2 
-naphthyl ) spiro [1 -azabicyclo [3.2 . 1] octane -6, 5&apos; 
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^ym& 3/2 mm o.3 g mtc 0 

'H-NMR(DMSO-d 6 ) <5 : 1 .70- 1 .92(3H,m), 2.00-2. 
18(lH,m), 2.73-2.77(lH,m), 3.25-3.47(4H,m), 
3.75-3.90(2H,m), 4.35-4.42(2H,m), 7.40-7.55(2 
H,m), 7.78-8.00(5H,m), 11.25(lH,s). 



189 

(5S)-X L° P [ 1 -71f P [3 .2. 1 ]?h?£>-6,5 ' - 
^-9-VUv>-2'-^|->]0.91g t 2-?U^ttZ> 

i> 2.04 g zm^xnmm 1 tmmomixK 

Jt*fH\ (5S)-3' -(2-^x- ;U)7.t°P[l-T-f tf 
V^n[3.2.1]*?*>-6,5' -**+rV'Mv>-2' 
>]i£g£i& 1/5 ?KfQ!fe) 0.7g £»f=„ 

'H-NMR(DMSO-d 6 ) 6 : 1 .70- 1 .88(3H,m), 1 .95-2. 
10(lH,m), 2.70-2.75(lH,m), 3.30-3.44(4H,m), 
3.70-3.80(2H,m), 4.24(2H,dd,J=9Hz,17Hz), 6.5 
2(1 H,dd, J= 1 Hz,4Hz), 6.92(1 H,dd,J=3Hz,5Hz), 
7.12(lH,dd,J=lHz,5Hz), 10.95(lH,brs). 

mmm 190 

(5S)-XL° □[l-7-flfv^P[3.2.1]^^>-6,5'- 
:**lWv>-2'-:?|->]0.91g t 2-3— K-5-^P 
P^^x>3.06g^fflL^rll^fe^J 1 tmffiOl] 
STffil6lfTl\ (5S)-3' -(5-^PP-2-fir^) 
XtfP[l-71flfS/^P[3.2.1]^-^>-6,5'-^-+ 

•b-yy$?>-2' 1 tkhus i7m g £<# 

1 H-NMR(DMSO-d 6 ) 5 : 1 .70- 1 .88(3H,m), 1 .92-2. 
08(lH,m), 2.68-2.73(lH,m), 3.26-3.42(4H,m), 
3.72-3.86(2H,m), 4.20(2H,dd,J=9Hz,26Hz), 6.3 
l(lH,d,J=4Hz), 6.96(lH,d,J=4Hz), 11.03(lH,s). 



(5S)-3* -(2-^X - t° P [ 1 -T+ftf v<7 □ [3.2. 
l]*<7$y-6,5' -**W)Vy-2' -*>]0.5g £ 

mi^xmrnm 39 tpwio^-ejspB^mv 
(ss^'Ks-^p^-^x-^^xtfpti-zife'v 
<7P[3.2.ipf^>-6,5'-7t-*+i-7Ui;>-2'-* 

>]i£B£i£ l TKfP^ 0.2lg £<#fc 0 

1 H-NMR(DMSO-d 6 ) d : 1.65-1. 88(3H,m), 1.95-2. 
10(lH,m), 2.70-2.75(lH,m), 3.30-3.44(4H,m), 
3 .78(2H,dd, J= 1 5Hz,29Hz), 4.21 (2H,dd,J= 1 9Hz, 
27Hz), 6.31(lH,d,J=4Hz), 7.07(lH,d,J=4Hz), 1 
1.29(lH,s). 

mmm m 

(5R)-Xt°P[l-7ifev^P[3.2.1]^|-^>-6,5'- 
^-^■y-7'Jv>-2'-^->]0.9ig t 2-ya=E-)-y^ 

u>2.59 g zmi^xmrnm 1 tmmommxR 



-oxazolidine -2&apos; -on ] acetate 3/dihydrate 0.3g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.70 - 
1.92 (3 H, m ), 2.00 - 2.18 (1 H, m ), 2.73 - 2.77 (1 H, m ), 

3.25 -3.47 (4 H, m ), 3.75 - 3.90 (2 H, m ), 4.35 - 4.42 (2 H, 
m ), 7.40 - 7.55 (2 H, m ), 7.78 - 8.00(5 H, m ), 1 1.25 (1 H, 
s). 

Working Example 189 

It reacted with method which is similar to Working Example 
1, (5 S ) -spiro [1 -azabicyclo [3.2 . 1] octane -6, 5&apos; 
-oxazolidine -2&apos; -on ]0.91 g and making use of 2 
-bromo thiophene 2.04g (5 S ) - acquired 3 &apos; - (2 
-thienyl ) spiro [1 -azabicyclo [3.2 . 1] octane -6, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 1/pentahydrate 0.7g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.70 - 
1.88 (3 H, m ), 1.95 - 2.10 (1 H, m ), 2.70 - 2.75 (1 H, m ), 
3.30 -3.44 (4 H, m ), 3.70 - 3.80 (2 H, m ), 4.24 (2 H, dd, 
J=9Hz , 17Hz ), 6.52 (1 H, dd, J=lHz , 4Hz ), 6.92 (1 H, dd, 
J=3Hz , 5Hz ), 7.12 (1 H, dd, J=lHz , 5Hz ), 10.95 (1 H, brs ). 

Working Example 190 

It reacted with method which is similar to Working Example 
1, (5 S ) -spiro [1 -azabicyclo [3.2 . 1] octane -6, 5&apos; 
-oxazolidine -2&apos; -on ]0.91 g and making use of 2 -iodo 
-5-chloro thiophene 3.06g (5 S ) - acquired 3 &apos; - (5 
-chloro -2- thienyl ) spiro [1 -azabicyclo [3.2 . 1] octane -6, 
5&apos; -oxazolidine -2&apos; -on ] acetate monohydrate 
17mg . 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.70 - 

I . 88 (3 H, m ), 1 .92 - 2.08 (1 H, m ), 2.68 - 2.73 (1 H, m ), 

3.26 -3.42 (4 H, m ), 3.72 - 3.86 (2 H, m ), 4.20 (2 H, dd, 
J=9Hz , 26Hz ), 6.31 (1 H, d, J=4Hz ), 6.96 (1 H, d, J=4Hz ), 

II. 03 (1 H,s). 

Working Example 191 

It reacted with method which is similar to Working Example 
39, (5 S ) - 3 &apos; - (2 -thienyl ) spiro [1 -azabicyclo [3.2 . 
1] octane -6, 5&apos; -oxazolidine -2&apos; -on ] making use 
of 0.5 g (5 S ) - acquired 3 &apos; - (5 -bromo -2- thienyl ) 
spiro [1 -azabicyclo [3.2 . 1] octane -6, 5&apos; -oxazolidine 
-2&apos; -on ] acetate monohydrate 0.2 lg. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.65 - 
1.88 (3 H, m ), 1.95 - 2.10 (1 H, m ), 2.70 - 2.75 (1 H, m ), 
3.30 -3.44 (4 H, m ), 3.78 (2 H, dd, J=15Hz , 29Hz ), 4.21 (2 

H, dd, J=19Hz , 27Hz ), 6.31 (1 H, d, J=4Hz ), 7.07 (1 H, d, 
J=4Hz ), 11.29(1 H,s). 

Working Example 192 

It reacted with method which is similar to Working Example 

I, (5 R ) -spiro [1 -azabicyclo [3.2 . 1] octane -6, 5&apos; 
-oxazolidine -2&apos; -on ]0.91 g and making use of 2 
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JS£ frlV (5R)-3' -(2-^-7^;U)Xlf P[l-7+fe' 
v<7P[3.2.1]:t^>-6,5' WJv>-2' 
>]&B£i& 3/4 7K*D^ 0.39g ^ f#fc 0 

'H-NMR(DMSO-d 6 ) <5 :1.70-1.92(3H,m), 2.00-2. 
18(lH,m), 2.73-2.77(lH,m), 3.25-3.47(4H,m), 
3.75-3.90(2H,m), 4.35-4.42(2H,m), 7.40-7.55(2 
H,m), 7.78-8.00(5H,m), 11.25(lH,s). 



mmm m 

^+!-V' l Jv>-2'-^|->]0.91g t 2-Z?U=E=f-*Z> 
i> 2.04g £ffll^THjt#iJ 1 tmBOliiii-Qfx. 
S&£trL\ (5R)-3' -(2-^X- )\,)X\dO[l-7*f\i 

v<7P[3.2.i]^-^^>-6,5' -**+i-y'jv>-2' 
>]i£B£±I 1/5 7KfP#i o.7g £#fc„ 

1 H-NMR(DMSO-d 6 ) 6 : 1.70-1. 88(3H,m), 1.95-2. 
10(lH,m), 2.70-2.75(lH,m), 3.30-3.44(4H,m), 
3.70-3.80(2H,m), 4.24(2H,dd,J=9Hz,17Hz), 6.5 
2(lH,dd,J=lHz,4Hz), 6.92(lH,dd,J=3Hz,5Hz), 
7.12(lH,dd,J=lHz,5Hz), 10.95(lH,brs). 

mM®l 194 

(5R)-X t° □ [ 1 -T-tftfv^ P [3.2. l]7h^>-6,5' - 
^-+-9-V'Uv>-2'-7|->]0.91g <t 2-a-R-5-?P 
P^:J-:7:i:>3.06g£ffll^T3|jH5l| 1 <t|B]4i(D^ 
;£T?£l££m\ (5R)-3' -(5-^PO-2-fI-^) 
Xt°P[l-T-!fev^P[3.2.1]^-^>-6,5'-^-JF 
^l/'Jv>-2'-*>]i&g!& 1 7K*Q1$D 0.49g 
fee 

'H-NMR(DMS0-d6) 5 : 1 .70-1 .88(3H,m), 1 .92-2. 
08(lH,m), 2.68-2.73(lH,m), 3.26-3.42(4H,m), 
3.72-3.86(2H,m), 4.20(2H,dd,J=9Hz,26Hz), 6.3 
l(lH,d,J=4Hz), 6.96(lH,d,J=4Hz), 11.03(lH,s). 

mmm 195 

(5R)-3 ' -(2-^X - t° P [ 1 -71f tf v<7 P [3 .2. 
l]*^>-6,5' -**^7'Jv>-2'-;J->]0.5g £ 
ffll^THJSfliJ 39 tlsl^CD^jir^JS^TlV 
(5R)-3X5-^P^-2-^X-;|,)Xt°P[l-7^t:v 
^P[3.2.1]*^>-6,5' -**+h/'Jv>-2' 
>]41mg £#fc<, 

lkj£ 156-158 deg C. 

196 

(-)-(S)-Xt 0 P[l-T-f ev^P[2.2.2]^^>-3, 
5' -**WW^-2' --ty]0.55g t 2-^P^-6- 

yh+v±^^u> i.78 g zm^xmmm 1 <tiwi 

*H0^;i-eJ5)S^tT^. (R)-3' -(6-^h+v^ 

^b>-2--r;u)xt°p[i-T-y-*e'v^p[2.2.2]^-^ 
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-bromonaphthalene 2.59g (5 R ) - acquired 3 &apos; - (2 
-naphthyl ) spiro [1 -azabicyclo [3.2 . 1] octane -6, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 3/tetrahydrate 0.39g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.70 - 
1.92 (3 H, m ), 2.00 - 2.18 (1 H, m ), 2.73 - 2.77 (1 H, m ), 

3.25 -3.47 (4 H, m ), 3.75 - 3.90 (2 H, m ), 4.35 - 4.42 (2 H, 
m ), 7.40 - 7.55 (2 H, m ), 7.78 - 8.00(5 H, m ), 1 1.25 (1 H, 
s). 

Working Example 193 

It reacted with method which is similar to Working Example 
1, (5 R ) -spiro [1 -azabicyclo [3.2 . 1] octane -6, 5&apos; 
-oxazolidine -2&apos; -on ]0.91 g and making use of 2 
-bromo thiophene 2.04g (5 R ) - acquired 3 &apos; - (2 
-thienyl ) spiro [1 -azabicyclo [3.2 . 1] octane -6, 5&apos; 
-oxazolidine -2&apos; -on ] acetate l/pentahydrate 0.7g. 

<sup>l</sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.70 - 
1.88 (3 H, m ), 1.95 - 2.10 (1 H, m ), 2.70 - 2.75 (1 H, m ), 
3.30 -3.44 (4 H, m ), 3.70 - 3.80 (2 H, m ), 4.24 (2 H, dd, 
J=9Hz , 17Hz ), 6.52 (1 H, dd, J=lHz , 4Hz ), 6.92 (1 H, dd, 
J=3Hz , 5Hz ), 7.12 (1 H, dd, J=lHz , 5Hz ), 10.95 (1 H, brs ). 

Working Example 194 

It reacted with method which is similar to Working Example 
1, (5 R ) -spiro [1 -azabicyclo [3.2 . 1] octane -6, 5&apos; 
-oxazolidine -2&apos; -on ]0.91 g and making use of 2 -iodo 
-5-chloro thiophene 3.06g (5 R ) - acquired 3 &apos; - (5 
-chloro -2- thienyl ) spiro [1 -azabicyclo [3.2 . 1] octane -6, 
5&apos; -oxazolidine -2&apos; -on ] acetate monohydrate 

0. 49g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.70 - 

I. 88 (3 H, m ), 1.92 - 2.08 (1 H, m ), 2.68 - 2.73 (1 H, m ), 

3.26 -3.42 (4 H, m ), 3.72 - 3.86 (2 H, m ), 4.20 (2 H, dd, 
J=9Hz , 26Hz ), 6.31 (1 H, d, J=4Hz ), 6.96 (1 H, d, J=4Hz ), 

II. 03 (lH,s). 

Working Example 195 

It reacted with method which is similar to Working Example 
39, (5 R ) - 3 &apos; - (2 -thienyl ) spiro [1 -azabicyclo [3.2 . 
1] octane -6, 5&apos; -oxazolidine -2&apos; -on ] making use 
of 0.5 g (5 R ) - 3 &apos; - (5 -bromo -2- thienyl ) spiro [1 
-azabicyclo [3.2 . 1] octane -6, 5&apos; -oxazolidine 
-2&apos; -on ] acquired41 mg . 

melting point 156-158deg C. 

Working Example 196 

It reacted with method which is similar to Working Example 

1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.55 g and making use of 2 
-bromo -6-methoxy naphthalene 1.78g (R ) - acquired 3 
&apos; - (6 -methoxy naphthalene -2- yl ) spiro [1 -azabicyclo 
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$>-3,5' -**c-w*)*}>-2' -ty^mm o.38 g 

'H-NMR(DMSO-d 6 ) 6 : 1.78-1. 95(3H,m), 2.05-2. 
15(lH,m), 2.45(lH,m), 3.15-3.35(4H,m), 3.66 
(2H,dd,J=14Hz,23Hz), 3.86(3H,s), 4.21(lH,d,J= 
10Hz), 4.38(lH,d,J=10Hz), 7.18(lH,dd,J=2Hz,9 
Hz), 7.31(lH,d,J=2Hz), 7.77-7.91(4H,m), 10.67 
(lH,brs).Hfi£#iJ 197 

(-)-(S)-XeP[l-7Wv^P[2.2.2]:t££>-3, 
5' -JJ-^-y-VJ V>-2' -*>]0.55g t 6-Z?n=E*/ 

u> i.56 g zmi^xmrnm 1 <ti5i#<D*;i-ejs 

ffc£frl\ (R)-3' -(+/U>-6-^;U)Xt°P[i-7 
+fev?P[2.2.2]*^>-3,5'-**1zVUv>- 
2'-*>]2 HlgJ£0.25g£#fc o 

'H-NMR(DMSO-d 6 ) 5 :1.76-1.96(3H,m), 2.05-2. 
15(lH,m), 2.45(lH,m), 3.22-3.39(4H,m), 3.60- 
3.75(2H,m), 4.28(lH,d,J=10Hz), 4.46(lH,d,J=l 
OHz), 7.89(lH,m), 8.16(lH,s), 8.33(lH,d,J=9H 
z), 8.42(1 H,d,J=9Hz), 8.84(lH,d,J=9Hz), 9.08 
(lH,d,J=4Hz), 10.93(lH,brs). 

mmm m 

{-)-{S)-7.\lU[\-7-^\liy^U[2.2.2-\t J P^-2,, 

5' -**+yy<) v>-2' -*>]<!: 7-^p^yj>^ 
m^xmmm 1 <tp*§©£;£-e&fS£m\ 

(R)-3^/U>-7-^U)Xlf P[l-71ftfv?P 
[2.2.2]*^>-3,5' V>-2' 

njfc#y 199 

(-)-(S)-xt°p[i-7^ifv£p[2.2.2];t-££>-3, 
5' -**-y-vu v>-2' -*>]t 6-^p^^v^yj 

l\ (R)-3' -('TVJF>"J>-6-'r J /U)Xt 0 P[l-7-9 t e' 
V?P[2.2.2]*^>-3,5' -**+r\/'Jv>-2' -t 

mmm 200 

(-HS^XfPtl-Tife'i/^pp^]^^^, 
5' -^-y-VJ v>-2' 7-^P^V+/'J 

l\ (R)-3' -('TV+yU>-7-'r;U)7 > t: P[l-y-tfb: 
V^P[2.2.2]^-^>-3,5' -^-^•9-V f 'Jv>-2' 

mmm 201 

(-)-(S)-X t° P [ 1-7-tf bf V? P [2.2.2]*^>-3, 
5' -^-y-VU v>-2' -*>]<!: 6-yo=E-l-^)l- 

3,4-i>£W*;i)y-2-ty%m^Tmmm 1 1 

f5]*f tf>£;£-C£JS£m\ (R)-3' -(l->5^-2- 
**7-3,4-vtKP*/U>-6^;U)Xt:P[l-7 
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[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ] 
acetate 0.38g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.78 - 

1.95 (3 H, m ), 2.05 - 2.15 (1 H, m ), 2.45 (1 H, m ), 3.15 - 
3.35 (4 H, m ),3.66 (2 H, dd, J=14Hz , 23Hz ), 3.86 (3 H, s ), 
4.21 (1 H, d, J=10Hz ), 4.38 (1 H, d, J=10Hz ), 7.18 (1 H, dd, 
J=2Hz , 9Hz ), 7.3 1 (1 H, d, J=2Hz ), 7.77 - 7.91 (4 H, 

m ),10.67 (1 H, brs ).Working Example 197 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.55 g and making use of 6 
-bromo quinoline 1 .56g (R ) - acquired 3 &apos; - (quinoline 
-6-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] dihydrochloride 0.25g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.76 - 

1.96 (3 H, m ), 2.05 - 2.15 (1 H, m ), 2.45 (1 H, m ), 3.22 - 
3.39 (4 H, m ),3.60 - 3.75 (2 H, m ), 4.28 (1 H, d, J=10Hz ), 
4.46 (1 H, d, J=10Hz ), 7.89 (1 H, m ), 8.16 (1 H, s ), 8.33 (1 
H, d, J=9Hz ), 8.42 (1 H, d, J=9Hz ),8.84 (1 H, d, J=9Hz ), 
9.08 (1 H, d, J=4Hz ), 10.93 (1 H, brs ). 

Working Example 198 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 7 -bromo 
quinoline (R ) - obtains 3 &apos; - (quinoline -7-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 199 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 6 -bromo 
isoquinoline (R ) - obtains 3 &apos; - (isoquinoline -6-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 2 00 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 7 -bromo 
isoquinoline (R ) - obtains 3 &apos; - (isoquinoline -7-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 2 01 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 6 -bromo -1- 
methyl -3, 4- dihydro quinoline -2- on (R ) - obtains 3 &apos; 
- (1 -methyl -2- oxo -3, 4- dihydro quinoline -6-yl ) spiro [1 
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+ft^>^p[2.2.2]^-^^>-3,5'-^+-y-yui?>- 

2' -*>]%&%o 
HJfe#IJ 202 

(-)-(S)-X t° □ [ 1-T +Ptf □ [2.2.2]*^>-3, 
5' -^Wj v>-2' -*>]t 7-?P^E-l-^U- 
3,4-vtKP+/'J>-2-7|->^ffl^Tl|]!ife#lJ 1 i: 
mffi<D?5}£T°fx.fc& : jl\ (R)-3' -(l-^U-2- 
7h^V-3,4-vtRP^/U>-7-^;U)Xt:P[l-7 

■^ev^pp^.^^^^'-^-b-yjv^- 

2' 

Hffi^J 203 

(-)-(s)-xL°p[i-7ife'v?p[2.2.2];*-^>-3, 
5' -**-trV'j V>-2' -^->]<t 7-:7p : e-2-.>^i,- 

3,4-vtKP-rV^/'J>-l-7|->^ffl^TllJI^J 
1 t^^^JSI^TTLV (R)-3' -(2-y^;u- 
l-7t-^FV-3,4-vtKP-fV^r/ l J>-7-'r^)Xt 0 P 

[l-T-^ev^pp^j^-^^^^'-^-y-yj 

V>-2' 

204 

(-)-(S)-Xt°P[l-7-^ev<7P[2.2.2]^-^^>-3, 
5' -*+-y-yj V>-2' -*>]<fc 6-^P^E-2-y^;i,- 
3,4-vtRP-f7*y'J>-l-:t>£ffl^T3!JfefliJ 
1 £l^*i<7^;£^J5J£;£m\ (R)-3'-(2-^;U- 
l-7f-^V-3,4-vtKP'l'V^>"J>-6-'<;U)Xt 0 P 
[l-T¥e , V^P[2.2.2]^-^>-3,5'-^-9-7U 
V>-2'-:t>]£t#3o 

HfifetflJ 205 

(-)-(S)-Xt°P[l-7+) i ev^P[2.2.2]^-^'Si>-3, 
5'-^-++l-V , 'Jv>-2 , -^->]0.54g <!: 6-7^-3- 
y^^'OV^Tyj^-Tj-^ 1.65g £ffll^TH 
Jfc0"J 1 <tl^I^C7)^;J-CJ5P5^Tl\(R)-3'-(3-y 
^l^-^V^V^TV'J >-6--0U)X t°P [1- 
7ifev^P[2.2.2]*^>-3,5'-**tr7Uv 
>-2' 1/2 7K?P% 0.46g £#fco 

1 H-NMR(DMSO-d 6 ) 8 : 1 .77-1 .95(3H,m), 2.05-2. 
10(lH,m), 2.42(lH,m), 3.13-3.39(4H,m), 3.40 
(3H,s), 3.63(2H,dd,J=14Hz,26Hz), 4.12(lH,d,J= 
10Hz), 4.29(lH,d,J=10Hz), 7.37(lH,d,J=9Hz), 
7.55(lH,dd,J=2Hz,9Hz), 7.88(lH,d,J=2Hz), 10. 
79(lH,brs). 

mmm 206 

(-)-(S)-X t° P [ l-T+ftfi^ P [2.2.2]^"^^>-3, 
5' -^-y-VU V>-2' -*>]t 5-^P^E-3-^U 

'O^Ty , )y-2-*>%m^xmmm 1 <tm 

ffi<Dl5mX°%.ifc£m\ (R)-3' -(3-^^-2-* 

+v^>v , T7i/ | j>-5--r^)xt°p[i-T-y i e , v 

^7P[2.2.2]*^>-3,5' -**+l-7'Jv>-2' 
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-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 2 02 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 7 -bromo -1- 
methyl -3, 4- dihydro quinoline -2- on (R ) - obtains 3 &apos; 
- (1 -methyl -2- oxo -3, 4- dihydro quinoline -7-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 2 03 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 7 -bromo -2- 
methyl -3, 4- dihydro isoquinoline -1- on (R ) - obtains 3 
&apos; - (2 -methyl -1- oxo -3, 4- dihydro isoquinoline -7-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 2 04 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 6 -bromo -2- 
methyl -3, 4- dihydro isoquinoline -1- on (R ) - obtains 3 
&apos; - (2 -methyl -1- oxo -3, 4- dihydro isoquinoline -6-yl ) 
spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 2 05 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.54 g and making use of 6 
-bromo -3- methyl benzo thiazoline -2- on 1.65g (R ) - 
acquired 3 &apos; - (3 -methyl -2- oxo benzo thiazoline 
-6-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] acetate 1/dihydrate 0.46g. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.77 - 
1.95 (3 H, m ), 2.05 - 2.10 (1 H, m ), 2.42 (1 H, m ), 3.13 - 
3.39 (4 H, m ),3.40 (3 H, s ), 3.63 (2 H, dd, J=14Hz , 26Hz ), 
4.12 (1 H, d, J=10Hz ), 4.29 (1 H, d, J=10Hz ), 7.37 (1 H, d, 
J=9Hz ), 7.55 (1 H, dd, J=2Hz , 9Hz ), 7.88 (1 H, d, J=2Hz ), 
10.79(1 H,brs). 

Working Example 2 06 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 5 -bromo -3- 
methyl benzo thiazoline -2- on (R ) - obtains 3 &apos; - (3 
-methyl -2- oxo benzo thiazoline -5-yl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 
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ni&ffl 207 

(-)-(S)-XlfP[l-71flfS'£P[2.2.2]*£*>-3, 
5'-*^7'Jv>-2'-;f->]().91g <t 5-?P^E-2- 

x^;uK>v[bp7> 2.7 g zm^xnMm 1 <t 

|^|#<D^;ST?J5f5^ftL\ (R)-3' -(2-x^juK 
^l/[bp7>-5--r;U)Xt°P[l-Tt) i lfv<7P[2.2. 
2]*<7$>-3,5' -**WJv>-2' 
£ 1.3g#fc 0 

l H-NMR(DMSO-d 6 ) 5 : 1 .27(3H,t,J=8Hz), 1 .77- 
1.95(3H,m), 2.05-2.15(lH,m), 2.43(lH,m), 2.7 
9(2H,q,J=8Hz), 3.12-3.40(4H,m), 3.60-3. 70(2H, 
m), 4.16(lH,d,J=9Hz), 4.30(lH,d,J=9Hz), 6.61 
(lH,d,J=lHz), 7.43(1 H,dd,J=2Hz,9Hz), 7.53(1 
H,d,J=9Hz), 7.68(lH,d,J=2Hz), 10.74(lH,brs). 

mmm 20s 

(-)-(S)-X if P [ 1-7+f If P [2.2.2]t^>-3, 
5' V>-2' -*>]t 5--JU=E-2-Z>)\,*- 

<D;£;±-e£JS£m\ (R)-3' -(2-^;u^-p^>y 

[b]^7i>-5-^U)XL°P[l-T¥b::>?P[2.2. 
2]*<7$>-3,5' -**W)V>-2' 

l«J 209 

(-)-(S)-Xt°P[l-7-ye x v^P[2.2.2]^^>-3, 
5'-*^yUv>-2'-*>]l.0g <!: 5-^P^E-3-y 
^;U^>y[b]^^x> 2.5g £ffllvtHJfc#J 1 
<tr^<D;£;£T:£JS£m\ (R)-3' -(3->^;i^ 
>y[b]^^x>-5--r;U)Xt°P[l-7-tPev>7P 

[2.2.2]*^>-3,5' -**-*7'J V>-2' -*>]J£ 
|£J& 3/5 7K*Q^£ 0.2g t#fco 

^-NMRCDMSO-dg) 5 :1.85-1.96(3H,m), 2.1 1-2. 
13(lH,m), 2.31(3H,s), 2.30-2.40(lH,m), 3.14- 
3.16(3H,m), 3.32-3.34(lH,m), 3.66-3.68(2H,m), 
4.20(lH,d,J=8Hz), 4.39(lH,d,J=8Hz), 7.46(1 
H,s), 7.71(lH,d,J=8Hz), 7.79(lH,s), 7.98(lH,d, 
J=8Hz), 10.40(lH,brs). 

(-HS)-Xt°P[l-Tifev^P[2.2.2]>J-^^>-3, 
5' -ttW 1 ) V>-2' -*>]t 5-?U=E-?>-JL=r)\, 

jj&^jxfcZftiK (R)-r -(3-x^^/<>y[b] 

^•^x>-5-f;U)Xt°P[l-71ftv^P[2.2.2] 
*^>-3,5' V>-2' -*>]£*#3o 

HJfc#'j211 

(-)-(S)-Xt°P[l-7iftv^P[2.2.2]^^^>-3, 
5' -**-* x J l )i>y-2' -*>]t 
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Working Example 2 07 

It reacted with method which is similar to Working Example 
1, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 0.91 g and 5 -bromo -2- ethyl 
benzo making use of [b ] furan 2.7g (R ) - 1 .3 g acquired 3 
&apos; - (2 -ethyl benzo [b ] furan -5-yl ) spiro [1 -azabicyclo 
[2.2 . 2] octane -3, 5&apos; -oxazolidine -2&apos; -on ] 
acetate . 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.27 (3 

H, t, J=8Hz ), 1.77 - 1.95 (3 H, m ), 2.05 - 2.15 (1 H, m ), 2.43 
(1 H, m ), 2.79(2 H, q, J=8Hz ), 3.12 - 3.40 (4 H, m ), 3.60 - 
3.70 (2 H, m ), 4.16 (1 H, d, J=9Hz ), 4.30 (1 H, d, J=9Hz ), 
6.61 (1 H, d, J-lHz ), 7.43(1 H, dd, J=2Hz , 9Hz ), 7.53 (1 H, 
d, J=9Hz ), 7.68 (1 H, d, J=2Hz ), 10.74 (1 H, brs ). 

Working Example 2 08 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with 5 -bromo -2- fluoro benzo 
making use of [b ] thiophene (R ) - obtains 3 &apos; - (2 
-fluoro benzo [b ] thiophene -5-yl ) spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 2 09 

It reacted with method which is similar to Working Example 

I, (-) - (S )-spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] 1.0 g and 5 -bromo -3- methyl 
benzo making use of [b ] thiophene 2.5g(R)-0.2g acquired 
3 &apos; - (3 -methyl benzo [b ] thiophene -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] acetate 3/pentahydrate . 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de: 1.85 - 
1.96 (3 H, m ), 2.1 1 - 2.13 (1 H, m ), 2.31 (3 H, s ), 2.30 - 
2.40 (1 H, m ),3.14 - 3.16 (3 H, m ), 3.32 - 3.34 (1 H, m ), 
3.66 - 3.68 (2 H, m ), 4.20 (1 H, d, J=8Hz ), 4.39 (1 H, d, 
J=8Hz ), 7.46(1 H, s ), 7.71 (1 H, d, J=8Hz ), 7.79 (1 H, s ), 
7.98 (1 H, d, J=8Hz ), 10.40 (1 H, brs ). 

Working Example 2 10 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with 5 -bromo -3- ethyl benzo 
making use of [b ] thiophene (R ) - obtains 3 &apos; - (3 
-ethyl benzo [b ] thiophene -5-yl ) spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 2 11 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
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-oxazolidine -2&apos; -on ] with 5 -bromo -3- chloro benzo 
making use of [b ] thiophene (R ) - obtains 3 &apos; - (3 
-chloro benzo [b ] thiophene -5-yl ) spiro [1 -azabicyclo [2.2 . 
2] octane -3, 5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 2 12 

(R ) - It melts 3 &apos; - (benzo [b ] thiophene -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ] in acetic acid , drips bromine with room 
temperature , agitates that way. 

After reaction termination , concentrating this, in residue 
which it acquires itextracts with chloroform including 
aqueous potassium carbonate solution , with potassium 
carbonate concentrates after drying. 

residue it attaches on [shirikagerukaramukuromatogurafii ], 
(R ) - obtains 3 &apos; - (3 -bromo benzo [b ] thiophene 
-5-yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ]. 

Working Example 2 13 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with 5 -bromo -3- trifluoromethyl 
benzo making use of [b ] thiophene (R ) - obtains 3 &apos; - 
(3 -trifluoromethyl benzo [b ] thiophene -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 2 14 

It reacts with method which is similar to Working Example 1 , 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with 5 -bromo -2, 3- dimethyl 
benzo making use of [b ] thiophene (R ) - obtains 3 &apos; - 
(2 and 3 -dimethyl benzo [b ] thiophene -5-yl ) spiro [1 
-azabicyclo [2.2 . 2] octane -3, 5&apos; -oxazolidine 
-2&apos; -on ]. 

Working Example 2 15 

It reacts with method which is similar to Working Example 1 , 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
-8-methyl naphthalene (R ) - obtains 3 &apos; - (8 -methyl 
naphthalene -2- yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
5&apos; -oxazolidine -2&apos; -on ]. 

Working Example 2 16 

It reacts with method which is similar to Working Example 1, 
(-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] octane -3, 5&apos; 
-oxazolidine -2&apos; -on ] with making use of 2 -bromo 
-7-methyl naphthalene (R ) - obtains 3 &apos; - (7 -methyl 
naphthalene -2- yl ) spiro [1 -azabicyclo [2.2 . 2] octane -3, 
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5&apos; -oxazolidine -2&apos; -on ]. 

Collecting structural formula of compound which is acquired 
by theabove-mentioned Working Example 1-216, below, it 
shows. 
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formulation Example 1 
Working Example 1 

compound 0.5 part , lactose 25 section, crystalline cellulose 
35 section and corn starch 3 part after mixing well,make 
binder which is done to be good kneading combination were 
donewith corn starch 2 part . 

sifting it does this blended material with 16 mesh , with 50 
deg C in oven after drying, sifting does with 24 mesh . 

Kneading combination powder and corn starch 8 part , 
crystalline cellulose 1 1 section which areacquired here and 
after mixing talc 9 part well, squeezing pill-making doing, 
youobtain tablets of per tablet active ingredient 0.5mg 
content. 

formulation Example 2 
Working Example 1 
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It melts compound l.Omg and sodium chloride 9.0mg with 
water for injection , filters and removes heat emission 
substance , moves filtrate to ampoule under sterile , it obtains 
active ingredient l.Omg content injectable after sterilization , 
by melting seals up. 

pharmacological activity where compound of General 
Formula (I ) is superior is proven withconsecutive test which 
is shown below. 

Furthermore stated (-) - (S ) -spiro [1 -azabicyclo [2.2 . 2] 
octane -3, 5&apos; -oxazolidine -2&apos; -on ] (Below, 
comparative compound A it names ) was used for WO 
96/06098disclosure as comparative compound . 

affinity for Working Example l:;al 7 nicotine receiver 
([<sup>125</sup>I ];al [bungarotokishin ] connection) 

homogenizing it does with sucrose solution of 0.32 M where 
15 -fold amount cooled rat hippocampus 10 min (4 deg C ) 
centrifugal separation does with 1,000 G. 

You take supernatant , 20 min (4 deg C ) centrifugal 
separation do with 20,000 G, homogenizing you do with 
distilled water which cooled sinking inspection, 20 min (4 deg 
C ) centrifugal separation do with 8,000 G. 

With 40,000 G 20 min (4 deg C ) centrifugal separation after 
doing, homogenizing it does the this supernatant with distilled 
water which for second time, cooled pellet , 20 min (4 deg C ) 
centrifugal separation does with 40,000 G. 



final sinking inspection is kept in freezer (- 80 deg C ). 

In binding study day, suspension it does with buffer (118 mM 
sodium chloride aqueous solution , 4.8mM potassium chloride 
aqueous solution , 2.5mM calcium chloride aqueous solution , 
1.2mM magnesium sulfate aqueous solution , 20mM 
Na-HEPES buffer , pH 7.5 ) whichcooled sinking inspection, 
manufactures film standard of hippocampus . 

In accordance with method of previously reported (BriggsCAetal., 

Functionalcharacterizationofthenovelneuralnicotinicacetylcholinereceptor 
ligandGTS-21invitroand invivo. pharmacology .Bioehem.Behav .57 (1 / 
2): 23 1 - 241 and 1997), [<sup>125</sup>I ];al[bungarotokishin ] 
(>7.4TBq/mmol , IM-109, Amersham corporation), hippocampus film 
standard , buffer (118 mM sodium chloride aqueous solution , 4.8mM 
potassium chloride aqueous solution , 2.5mM calcium chloride aqueous 
solution , 1.2mM magnesium sulfate aqueous solution , 20mM 
Na-HEPES buffer , pH 7.5 ) and test compound 3 hours incubation is 
done with 37 deg C. 
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suction filtration it makes reaction product , on Whatman 
GF/Bfilter (To 0.5% polyethylene imine aqueous solution of 
0.1% bovine blood serum albumin content minimum 3 hours 
pretreatment it does ) making use of [seruhaabesuta ] (brandy 
jpl 1 corporation)quickly, thrice it washes with buffer which 
was cooled. 

radioactivity (<sup>125</sup>I ) which is connected to filter 
is measured with the gamma counter . 

In addition l;mu M ;al [bungarotokishin ] (Wako Pure 
Chemical Industries Ltd. (DB 69-059-8875 ) ), or 100;mu M 
(-) -nicotine it seeks nonspecific binding , under existing of 
(research Biochemicalslnt, USA ). 

specific binding 50 - 70% of all connection was. 

Result of this test is shown in later mentioned Table 1 . 

In this result, Ki value of the compound of this invention 
showed 100 nM , or less hadpossessed strong affinity 
vis-a-vis the;al 7 nicotine receiver . 

affinity for Working Example 2:;al 4;be 2 nicotine receiver 
([<sup>3</sup>H ] Cytisine connection) 

homogenizing it does with sucrose solution of 0.32 M where 
15 -fold amount cooled rat cerebral cortex 10 min (4 deg C ) 
centrifugal separation does with 1,000 G. 

You take supernatant , 20 min (4 deg C ) centrifugal 
separation do with 20,000 G, homogenizing you do with 
distilled water which cooled sinking inspection, 20 min (4 deg 
C ) centrifugal separation do with 8,000 G. 

With 40,000 G 20 min (4 deg C ) centrifugal separation after 
doing, homogenizing it does the this supernatant with distilled 
water which for second time, cooled pellet , 20 min (4 deg C ) 
centrifugal separation does with 40,000 G. 

final sinking inspection is kept in freezer (- 80 deg C ). 

In binding study day, suspension it does with buffer (120 mM 
sodium chloride aqueous solution , 5mM potassium chloride 
aqueous solution , 2.5mM calcium chloride aqueous solution , 
ImM magnesium sulfate aqueous solution , 50mM tris 
-hydrochloric acid buffer , pH 7.4 ) whichcooled sinking 
inspection, manufactures film standard of cerebral cortex . 

[<sup>3</sup>H ] Cytisine (555 GBq-1.48TBq/mmol , 
NET- 1054, NENLifeScienceproducts , USA ), cerebral cortex 
film standard , buffer (120 mM sodium chloride aqueous 
solution , 5mM potassium chloride aqueous solution , 2.5mM 
calcium chloride aqueous solution , ImM magnesium sulfate 
aqueous solution , 50mM tris -hydrochloric acid buffer , pH 
7.4 ) and test compound 75 min incubation is done with 4 deg 
C. 

suction filtration it makes reaction product , on Whatman 
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GF/Bfilter (To 0.5% polyethylene imine aqueous solution of 
0.1% bovine blood serum albumin content minimum 3 hours 
pretreatment it does ) making use of brandy jpl 1 corporation 
[seruhaabesuta ] quickly, thrice it washes with buffer which 
wascooled. 

filter is inserted in vial bottle , after adding liquid scintillator , 
radioactivity (tritium ) which is connected to filter is 
measured with liquid [shinchireeshonkauntaa ]. 

Including liquid scintillator , radioactivity (tritium ) is 
measured with liquid [shinchireeshonkauntaa ]. 

In addition 10;mu M (-) -nicotine it seeks nonspecific 
binding , under existingof (research Biochemicalslnt., USA ). 

specific binding was 80% or more of all connection. 
Result of this test is shown in Table 1 . 

In below-mentioned result, as for Ki value of the compound 
of this invention with 1000 nM or more, as for affinity for 
the;al 4;be 2 nicotine receiver it was weak in unusual . 

mm 
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agonist activity for Working Example 3:;al 7 nicotine receiver 
(electrophysiology test in hippocampus primary culture cell ) 

It manufactured hippocampus primary culture cell , according 
to technique (J.Neurosci.Res., Vol.35 , 567-576page , 1993 ) 
of Brewer andothers. 

After 2 - 3 week culture doing neuronal cell which is isolated, 
it measured electrophysiological from rat hippocampus of 
viviparous 18 th day . 

It measured ionic current which minds the;al 7 nicotine 
receiver , part, altering the technique (Journal of 
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□ e>l^M^P^.fc„ 

iffflll&ft$:120mM^b^vOA.5mM EGTA S 
5mM 7x/v>-3-'J>^^y^v^A^ s 10m 
M HEPES, MmMvMM/lNXTf^UT^fcJ: 
50unit/mL ^b7^>7tsX/^^— tf 

hm/^t— -c p h=7.2 \zmm 

•StJfcBGXBflrli ♦ pCLAMP software ver.6 
(Axon Instruments it)lZ^)^jl\ s a 7 ^n^^ 
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Pharmacology and Experimental Therapeutics (0022 - 3565, 
JPETAB ) LExp.Ther., 265 volume, 1455 - 1473 page , 1993 ) 
of Alkondon and Albuquerqu. 

With hole cell patch-clamp recording , under condition 
membrane potential it locks (V<sub>H</sub>=-70mV ) 
neuronal cell , this compound liquid (It melts in extracellular 
liquid ) was prescribed with outside liquid moment exchange 
method (Y-tube method, Muraseetal., BrainRes.525 volume, 
84-91 page , 1990 ), vibration amplitude of inward direction 
current which is caused was measured. 

extracellular liquid and intracellular liquid which are used for 
measurement are composition below. 

extracellular liquid :135mM sodium chloride , 2mM 
potassium chloride , ImM magnesium chloride , 5mM 
calcium chloride , lOmM glucose and 12 mM HEPES in 
purified water after melting, with tris buffer 
weremanufactured in pH =7.4. 

Furthermore, in order Na+current , initiative GABA 
-Areceptor response , ;al 4;be 2 nicotine receptor response and 
inhibition to do muscarinic characteristic response, 
tetrodotoxin 0.3;mu M , [bikukurin ] 10;mu M , DH;be 
ElOnM and [atorobin ] 1 ;mu M was added. 

intracellular liquid :120mM cesium chloride , 5mM EGTA , 
5mM adenosine -3- magnesium phosphate salt , lOmM 
HEPES , 14mM di tris phospho creatine and 50 unit/ml 
creatine phospho kinase in purified water after melting, with 
tris buffer weremanufactured in pH =7.2. 

It did solution Inoru of current response , with 
pCLAMPsoftwarever.6 (Axonlnstruments corporation), it 
measured the peak value of transient inward direction current 
which minds the;al 7 nicotine receiver in every cell . 

Because of relative comparative of contrast agent , size of 
peak current of choline lOmM response and compound being 
tested response which are a;al 7 nicotine receiver all agonist 
in normally same cell was measured, agonist activity was 
sought. 

Result is shown in Table 2 . 
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ioo/*irea)73*3ihgtt 
(iomM^>fc:^t^%^) 




51.4 


23.3 




44.2 


HWJ39 


25.5 



erotic, *«w<b^«i^» af 7 

fee 

■7^^©aiiiHntJE(6mifcfcL\rs a7 

^>S^ftjI§T^T?fo3MLA(methyllycaconiti 
ne, 3mg/kg)£fd* NMDA £$ftttBrgji-efe£ 
MK-801(O.lmg/kg)T?3|£jec&tl*M ■ K1S 

■€-<DlSSsl6 3 $(C*?-J:5l::,MLA(3mg/kg) 
Sfcli MK-801(0.1mg/kg)(DJS-^ICj:-5^^. 

^fb-a-i^l A «fcyt»<SliIsHIK(6$qftSL 



this way, the compound of this invention , verified that it 
possesses agonist activity vis-a-vis the;al 7 nicotine receiver . 

Appraisal which uses Working Example 4:passive evasion 
reaction test 

In passive evasion reaction test of mouse , MLA which is a;al 
7 nicotine receiver blocker (methyllycaconitine, 3mg/kg ) or 
inhibition of the;al 7 nicotine receiver agonist in disorder 
model of learning *storage which is caused with MK-801 (0.1 
mg/kg ) which is a NMDA receptor blocker was inspected. 

the compound of this invention improved passive evasion 
reaction strongly with dosage of the MK-801 (0.1 mg/kg ) in 
comparison with comparative compound A as a result, as 
shown in the Table 3 , MLA (3 mg/kg ) or vis-a-vis learning 
*memory impairment model . 







MLA{3 mg/kg) MK-801 (0.1 mg/kg) 


ED S0 (mg/kg, po) 




0.34(0.11-0.86) 0.59(0.30-1.18) 




2.51(1.56-3.08) 2.67(1.76-3.96) 



5:5l!ft*;tB#JSlS(Midlatency response 
(MLR);N40)^ffllxfcfipffi 



Appraisal which at time of Sen in Working Example 5: 
listeningcharacteristic uses reaction (Midlatencyresponse 
(MLR);N40) 
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*l##S^#"etlSS2?*l& sensory gating P 

fcKeftSE2tfl5 sensory gating P50 0f¥{ffi^ 
14^ifB#J5)S(Midlatency response(MLR);N4 

0)1?&<5o 

C(Dcfc9lC^h(DflStt4i^^JEj£(Midlatency 
response(MLR);N40)©MStt. 

pso ©»«3Ric»j6Lrfcy,*w*©^>t; 



NMDA SSftjfiBfllTffeS MK-801(3mg/kg,s. 
c.)fl)tS4ICcky, sensory gating N40 |C^S£ 

#fc-rztAtfly, or 7 -=i^>s^7=r-x 

h"efe^>IUS^J 38 <7Mb£^(3, 10, 30mg/kg,p. 
o.)^> MK-801 sensory gating N40 (DM 

£1*00 6:^14*14 

6 iltfiCD SD Sflf 1t^yh 3 EI^H^J 13 0Mb 
lOOmg/kg £JgP&^L.7 B^IS^Lfc 

(DEII±fit$L5SSI4a!S?W)!i^a*)Ej:a7 



*ai)fBl±B*TfaiM**l/=4#BI 2000-65545 * 
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As for abnormality of sensorygatingP50 which is observed 
with schizophrenia patient , it isknown, that it is a disorder of 
computing filter , it is suggested that it is a disease of 
schizophrenia and a brittleness marker which stipulates 
revival factor. 

Those which apply appraisal system of sensorygatingP50 
which is observed with human to animal (Such as mouse , 
rat), at time of Sen in listeningcharacteristic are reaction 
(Midlatencyresponse (MLR ); N40 ). 

this way at time of Sen in listening characteristic of the rat as 
for appraisal system of reaction (Midlatencyresponse (MLR ); 
N40 ), we correspond to theappraisal system of P50 in 
human , it is an important experimental system of in vivo 
pharmacological test of this research. 

It understood, that abnormality is caused to sensorygatingN40 
with dosageof MK-801 (3 mg/kg , s.c. ) which is a NMDA 
receptor blocker , compound (3, 10 and 30 mg/kg , p.o. ) of 
Working Example 38 which isa;al 7 nicotine receiver agonist , 
with MK-801 improving abnormality of sensorygatingN40 in 
the dose dependent understood. 

Working Example 6: acute toxicity 

oral dosage it did compound lOOmg/kg of Working Example 
13 in SD female rat 3animals of 6 weeks old ,7 day observed, 
but death example was not seen. 

Effect of Invention 

optical isomer of compound , of General Formula (I ) or 
acceptable salt on pharmaceutical the selective and for 
strong ;al 7 nicotine receiver work operation or has one for;al 
7 nicotine receiver portion work operation, 
Alzeheimer&apos;s disease , cognitive dysfunction , note 
defect disorder , anxiety , depression , schizophrenia , 
epilepsy , pain , [touretto ] syndrome , Parkinson person 
illness, the treatment drug or preventitive , of 
neurodegenerative disease to which Huntington&apos;s 
disease or other treatment drug or preventitive , choline 
characteristic neurotransmission has caused abnormality 
furthermore it is effectiveas prohibited smoke medicine. 

In addition, the compound of this invention is superior in 
migration behavior inside oral absorbancy , brain , 
haspossessed satisfactory characteristic as central nervous 
system pharmaceutical . 

This application has designated Japan Patent Application 
2000-65545 number which is applied with Japan as 
fundamentals , content is something which is includedentirely 
in this specification . 
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